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( C ) ®vA-r^^(cia«®DNA 0 
(b) ^^>^>r^tt^^^ seK&3 _^ s ^^^^ 

[»**3] *^>^> M a» tt ^ sgajc ^ TgB (a) ^ ( 

(a)K*»*:2, 6, 10, 12, 14, *fcttl eCMOT^il 
2, 6, 10, 12, 14, * fett 1 6 C|B «®r ^ WB 

(c)«OT#9:l, 5, 9, li, 13, ifeltieictlt^Ki^ 
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nm&w&mz jt^±# * t «<£t l t v^ 3 m 6 £ £ & 7 izmm^mm^ 
^ 6 8 (D^-ffrfrizmMomysibo 

o 

[0 0 0 1 ] 

feitflDNA© h5>xi/'i-^ ?*»lc|»1-£ 

[0 0 0 2] 
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S^WaSffclC «k U %jf=. h £ tl£ (Shinozaki, K. and Yamaguchi-Shinozaki , K., 
Plant Physiol. 115: 327-334, 1997; Shinozaki, K. and Yamaguchi-Shinozak 

i, K. , "Molecular responses to drought stress". In Shinozaki and Yamaguc 

hi-Shinozaki (eds) , "Molecular responses to cold, drought, heat and salt 
stress in higher plants", R.G. LANDES company, Austin, Texas, USA, pp.1 

1-28, 1999) . mfUti/Uj Jt-f-X-t- ( Arabidopsis thaliana ) XIZ, ? 

-f-IUtT-Xi/ifym (abscisic acid; ABA) ABA#&#«r&|frlC <fc 

. z.n^(Dm^mmt, wz.&. */am j $>xuv>&z<Dm&m , R (osmoprot 

ectants) (DWm. SaRO^iSSB, X hUX^^l/felM, ^ftZZM 
fflff SflMB&^fcUTV^S fc%;t£>4xTV*.& (Bray, E.A., Trends in Plant Sc 
ience, 2: 48-54, 1997; Bohnert, H.J. et al., Plant Cell, 7: 1099-1111, 1 
995; Ingram, J. and Bartels, D. , Annu. Rev. Plant Physiol. Plant Mol. Bi 
ol. 47: 377-403, 1996; Shinozaki, K. and Yamaguchi-Shinozaki, K. , Plant 
Physiol. 115: 327-334, 1997; Shinozaki, K. and Yamaguchi-Shinozaki , K. , 
"Molecular responses to drought stress". In Shinozaki and Yamaguchi-Shin 
ozaki (eds), "Molecular responses to cold, drought, heat and salt stress 
in higher plants", R.G. LANDES company, Austin, Texas, USA, pp. 11-28, 1 
999) „ 

[0 0 0 3] 

iS*£ffifttC;m}£ABA0£^J*ig»£ LXlt. C40j£&##;te>*lTV>a. C40 

m.mtm&*u^ j -r Kj&K&fcfc^tftu V7^y^y<n^i&*y\t-k®LX\z* 
54?yr>. ***fy?-y, -^yb^yy. abat^h kMs\n&mznz> 

%&$&X$>& (Zeevaart, J.A.D. and Creelman R.A., Ann. Rev. Plant Physiol. 

Plant Mol. Biol. 39: 439-473, 1988) „ Z. ©£-^&B&fcJ:, ^M^tflteWZZ 
^kM£&&MMffi<DMffifr^M2tlt=. : b(DX2bZ>o MxJ£, 9 An (Nicotia 
na tabacum ) b#«3*lfcaba23EM*Mi, ^ 7 If y=f > <Z> X Jtf 3r i/jt *ft O if 
7 if y^y^M^y^-ifmmm^ (aba2) fC^M/^AoTV^ (Marin, E. 
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et al., EMBO J. 15: 2331-2342, 1996) „ h fr^ED 3 S/fo g>-3mil3*lfc vpl4 & 

mMfc?- ( VP14 ) CfM^Aot^S (Tan, B.C. et al., Proc. Natl. Acad. 
Sci. USA 94: 12235-12240, 1997) „ £ fe, iy U 4 X-f-fy^it. if>h3f£/ 
>^^ABAT;i/^H K^\g)iRjCSfej|ltaE'rS»^tC|gM)yAofcaba3|EM«c. ABAT 

chwartz, S.H. et al., 1997, Plant Physiol. 114: 161-166; Leon-Kloosterzi 
el, K.M. et al., 1996, Plant J. 10: 655-661) . 
[0 0 0 4] 

***fy^ymmmmMte^ (vpi4) iz^mzm-tzhv^unz/iz. 

[0 0 0 5] 

SiSSSn-KtSDNA, £D N A At* SrfctCfc y, 

A£*i£ h5>^^i-7^t*S:ffi^tSi i:5:ISi:tSa WkV>X h 
[0 0 0 6] 

10^raSg«jl!!.abfelSVxK*f£S:^-r55j^tf- ( Vigna unguic 
ulata ) 3^e>89S(UfccDNA9>f -0ff77 I/ > S/ -V ;i/ * U -r.>^fC 

<fcU, %«^a^M^S/S«:JCM*3Sai^JC^"rScDNA^n-> (CPRD65) 
SrSMKLfe. CPRD65 cDNA ttT^S/^>K (ABA) (D^mzm^^ £ 
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<D*?lf-l l Z& i MX h \sXZ$-7LZ>£. ABA©^£CPRD65(D#§3g#$KSf^$ 

tf^Mzntc. Gsi-cvmem&m&mzmi'^TBm'&'&itm^fc.t.z.z, cprd65 

$ti^„ ^ti^o^HItt, CPRD65*1^&*;*-If yrymmmmzn- KLTfc 

[0 0 0 7] 

u-->^&ffv^ sr&aMs^ (AtNCED3) zmmLfeo se>ic cme> 
EDi, 2, 4, 5) &jaaji/fe. rti&^-ae^&^cii&KT^s*, #^-tf>^> 

BSStfSlxOy yfeW ' 5, AtNCEDl, 3, fcj:tf5#, CPRD65£ HflllC 

[0 0 0 8] 

■f-(Dmnmmmm^w^r^m^r=. a mmmm^m^mAm^^ ^ - (pbe2h 

3N) © 35s yn^e-^-T^tc-fe^x (issues!) , *.f=.\%Ty^±y* ( 

^ffllftj) #fa&CAtNCED3^£^£g^U ZL tl SWffiftffleSTS/ D -f * tXt 

, r>ft>xsiAife»sflii«i"ci^ h bxtH^HSTLTv^ (mi 3 

, 14) . r©j:e>ic*|§0^#e>«, 
[0 0 0 9] 
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(2) M®<Z>X h U^I^&ffiTS-tirSfca&JCMvxS, TIB (a) ( c ) © 
^Mlft&y >^-fe>XRNA£n- Kf-SDNA, 

(c) mtom&K&v&mmmz^ &wffl®mic&v. **ify*ymmm& 

(3) ***f>*>w«rattfc#*s fiajB t# % tib (a) ( C ) ©^1**1 

fri:fii©SejtTf*4, (1) (2) lCfB«tf)DNA, 

( a ) m?m^ : 2 (AtNCEDl) , 6 (AtNCED3) , 1 0 (AtNCED5) 1 2 (C 
PRD65) , 14 (VP14) % 6 (LeNCEDl) {CgB«(Z)T * J mm* & ft -5 

(b) ffi*J##: 2 (AtNCEDl) , 6 (AtNCED3) , 1 0 (AtNCED5) , 1 2 (C 
PRD65) , 14 (VP14) , 6 (LeNCEDl) XZ&m<»T \ J WBMVL^X 

( c ) |B#I## : 1 (AtNCEDl) , 5 (AtNCED3) , 9 (AtNCED5) , 1 1 (CPR 
D65) , 13 (VP14) , defile (LeNCEDl) JC3B*©&SBB*I** & ft* D N A 
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(4) **Vy*ym&t£&&1i't&M&'%ifiT?XF7Ssxm&'l*3b&'. (1 
) (3) ©V^fl^tClBIRODNA, 

(5) (1) (4) ©^r*l*>tC|H*©DNA^#AStlfc^e«i!iffi^jifflllS 

(6) (5) Jc|S«©^««Sltt®jWlfiS:^to^««t!l«|i»*, 

(7) (6) {cfH*©^»^«w©«^feii^n->T^^; mmmmm 

(8) ***f>^>|»g$Stt&;f -rsgeS&n- Kt5l^©M^4S 
{Cifc^±#££ti:<gTbTVN£ (6) (7) tCfB«CDffi^#:, 

(9) T^2/^>K**«^MJCjt'<±#*fettfiTLTV>S, (6) fr£ (8 

(10) X hl/^lf'f4*W^MlCi:b^±#*fett^TbTVN«> > (6) a*e> (9 

(i i) (6) (i o) (D^irftfrizmMvMM&mwmibnmmttw. 
(12) (i) (4) ©v^i*ti^jcaB«©DNA&#^pi-s/<^*-, 

(1 3) (6) (1 0) <DV>-rtl^{CfH«©^^ffiW©^^^T^ 

oT, (1) (4) ©VNftl^^fH^CODNA^ffi^MBSiC^AL, W&fyQM, 

(14) (1) j^p, (4) ©v^-ftl*^^c|B«^ODNA$:^fi^#:(Z)«|^T'|g^a$^± 
[0 0 10] 

(T)> PP. 78-160, &M£g; J3J:tf*£tC3[ffi3ftT^S:fclK&#fl&<Z>;ifc) . 
[0011] 
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*l*T?ABA©£-£|£K:gB#?-.&lMlti: LTM£*lTV^£\ £©»3RS:=i- K 
£Wtcfi:*:&0#£#;l3.c:£:&<x h i/*Ki#-rseffi&iRj±3i*S£i:#T? 

[0 0 12] 

#IS&£*l£ 0 S^lCfcV^tu ABAMSlCi: U £WPfl« (383* E«) # 

?cf)> pp. 78-160, mmf&i z.izmmznT^z>$:Wizmm<Dz.£) 
„ ABAi/^©±#ii, mmizMLM^&mmz&t-b?* w-mm 

b * if #_t# -r S 3 £: # *J * T USE 2 ti . 

[0 0 13] 

* h l/*Iifffi&±#3ii;£fc«>fcMv^DNAi: * tfif > ^ > IWS?Sffi 

LTli> h^^EDZlS/ (Zea mays ) ©VP14 (Schwartz, S.H. et al., 
Science. 276: 1872-1874, 1997; Tan, B.V. et al., Proc. Natl. Acad. Sci. 
USA 94: 12235-12240, 1997) (cDNA : BJ#f#-£ 1 3, : BB#l#-£ : 1 4 

) , h7 h ( Lycopersicon esculentum ) ©LeNCEDl (Burbidge, A. et al., J. 
Exp. Bot., 47: 2111-2112, 1997 ; Burbidge, A. et al., Plant J., 17:427-43 
1, 1999) (cDNA : SB^J#"t 1 5. ISI : IB?rj## : 1' 6 ) ^##HI3*1,TVn 
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fcV>TMV*e>*l#<&. AtNCEDl (ffl#J## : 2) , A1NCED3 (@H#J## : 6 

) , AtNCED5 (IH^JS-^ : 10), fc«fctfCPRD65 (IH^J## : 12) 
SDNA SB?'J## : 1> 5, 9, £«fctfl 1) fc#anc^ & 

. @BJ'JS# : i 8(cfH«<Z)^^-tf y^yffimBm*^ - K^SDNA (cDNA, 

: 1 V, ga®, S!#I##: 1 8) (Neill, S.J. et al., J. Exp. B 
ot., 49: 1893-1894, 1998, Ac. No. AJ005813) fc^l&lglCfc^TJB^&tl^S 

o 

[0014] 

NA, cDNA, fc^tMt^J&DNAtf^SfctlS. ADNATA tfcDNA©WSStt, 
#!CiioT#g^®£#JMbTfTe>£fc#^fBT?;&S. 4VADNA&, 
ffift#fr*>#&K:fi£oT^ ADNA&fflfflU ^;5*;^5>f ^5U- 

U rtl&JS^SbT, ##gPH£>DNA MB^J#-^ : 1, 5, 9, 11, 1 

3, tfettl5ftif) SSJCWSaL/fc^n-^S:Mv^T3n--7\-f :/y £V If 

fc#«TfB*e&5. *|§^CDDNA (MxJ*, RJ#I#"£ : 1, 5, 9, 1 1, 

13, £fcfcfcl5&£) lC4#MW&^-^-£fJ^U r*lfcftfMbfcPCR& 

fioztiz ioTIHiS't srfc'bWIB'T?*)*. cdnai±, ffiW^ftffit 

£mRNA£SfCcDNA£-£f&U itl & A ^-KffiAbT 

cDNA^>f :/9y-&flM£U rti&JglBbT, _hfHii|Bl«liC3nzi-A-r^y ^ 
, PCR&tfS£fcfcJ:yW$^s;ifc#*tftB-e3&<&. «§0ji<DDNA{cte, SB 

: 1, 5, 9, 11, 13, 5lCSH«<0DNAK#J©#fc?>1\ # 

[0015] 

*fc#38tJI!©DNAlCWu f^.ti gB?'JH# : 2, 6, 10, 12, 14, $.f=. 



9 



2001-3002857 



#2000—010056 



, 11, 13, £fcl£l 5 {CfH«©^^(Z)«#>fi*<Z)3t^©^M^, Sl^fls, 

7^;k yy his «fctfsi%*en 

[0 0 16] 

T ^ /BftBB^I«<cSSclE3*ifcSeSS:3- K"r*DNAS:fliaB-rsfc«)©^|fl#tc 
J: <#l£>;ft£#?&£: Mx.fi PCRlC<fc£in vitro^H^ASStfigitf h tl 

-5 (^?RiR, PCR{C<fc£ in vitro mutagenesis, 151-158H, fe* 

l=fcL<l±«SK©T^y fifths*, *3c> ##D> fe<fctf/*fett#AS*ifcT^ 

^j^Mbfci^t't, **i^sae*©r^ /^©^ii£#fc>&v^-£ ores 
^n) iCD^^^waiE^tj^recDNAjc^sti*. 

[0 0 17] 
[0 0 18] 

Sfc, »CD*^if>^>^^$:=r- K-TSDNASrlEiC, 8f tC * tfif > 

^tbtli, #>f1?-$/3 (Maniatis, T et al., 1982, Mole 

cular Cloning: A Laboratory Manual, Cold Spring Harbor, NY, Cold Spring 
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Harbor Laboratory Press) ^jtf U * ^ -1?3i&£J&5 (PCR) Wffi (tflljj£«^, 
MXfSiJf;UtH^>f7X YXs^t-v K^3#«fJK, «i*±, 1998) £*fJM 

at-g^^isss^j mpm^ : k 5. 9, 11, 13, jfetiis* 

[0 0 19] 

X h y >*?x> h&vW :/y #*>f 1?—>3 XB^fffc^-fctf, M^.«^n-y 

1?—> a Mx.«^mtH«©^fC^oT^f e> ^£#T*£3 (Sambrook 

, J. et al., "Molecular Cloning: A Laboratory Mannual", 2nd ed, Cold Spr 
ing Harbor Laboratory Press, Cold Spring Harbor, NY, 1989) „ DNA?:-^--f D 
4 Jl*-\ZM&\s* [ 32 P] ^^JVVtcmfnil. WZ.\*30%tfr2Ll,<te50%ft 
K> 6XSSC, 5XDenhardt?§?g, 100 fi g/ ml CD gE'&VrW^VNktp 

T% 37°C$?£ b<&42°CT*/W:/y ^X2t§„ MX.lt 1XSSC, 1% 

SDS (gjfi) T*15#tf)$;#$: 2 @, #?£b<li 0.5XSSC, 0.5% SDS (37°C) T~15 
fr(D%tW*2m. «fc»J*fi: L,<tt 0.1XSSC, 0.1% SDS (60°C) 15^(7)^^5:2 

[0 0 2 0] 
[0 0 2 1] 
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©35S^n ^-#-) WS^^^-^Iiia y^^fc^ffi 

(Bustos et al., EMBO J. 10:1469-1479 1991) #4 X(D ? V i/ — yjkte^ ( 
Lelievre et al., Plant Physiol. 98:387-391, 1992) , f £ 

X> K?£>RbcSiH£-?-(Lam and Chua, Science 248:471-474, 1990) ^ ZI A^f CDC 
abl^l^^- (Gotorn et al., Plant J. 3:509-518, 1993), ^g#Jg£fr&^SJg£ -f £ 
^ An(Z)TobRB7it'g^-(Yamamoto et al., Plant Cell, 3:371-382, 1991) & E<D 

Xteif&MMX b UXlC/^t"£:/n^-#-£ LTrd29A^£^(Yamaguchi-Sh 
inozaki, K. and Shinozaki, K. Plant Cell 6:251-264 1994) (D 7 O — # — 

ITt l/TGV Gifrfc^ (GAL4, VP16, Glucocorticoid receptor) £ffj 
M b ftM^Zfc (Aoyama T. and Chua, N.H. Plant J 11:605-12,1997) ##tf£>*l 

[0 0 2 2] 

( Arabidopsis thaHana), -f ^ ( Qriza sativa ) „ -$tAzi ( Nicotiana ta 

bacum ) , h V h ( Lycopersicon esculentum ) „ ^-V^^f^E ( Solanum tuber osu 

m) , h^^ennS/ ( Zea mays ) , ^^nW ( Lotus japonicus ) ^#<#Mf£>4x 
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fete, m*<D&m<Dm%MM. mmmmmm, ?nh?^xh, m©-© 

[0 0 2 3] 

mmmm^(DK^ ^ -(Dm Ait, aKuxf u>^y 3 -^, (x 

[0 0 2 4] 

mmmft^^n^&zit^ttu-yfrbmmttw (Wx.it, m?, ^m, 
> mm, mm, **, -juh^^xvm) zmx, ^n^^mizmmm^ 

[0 0 2 5] 

mmmizmm^nx^^j:t>iz, mm, 
it. Efrvown, mmfo^m, m, M&E<z>mmv>v>fx, mm 

7h ^ 7 ^ (TLC) , ^^7h^7^- (GC) , HPLC& 

fctirv** (mmm^ - mm^m^m, ii*;^^>K^^^(T), PP .i-2 
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[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

JE^tC^WTSfci*. ^ti^Tfe±^(CfeVNTm¥K j e©$ftm§:WT grille J: 
o fit, IM&Mi-tt^. «*f^*l±, *tfif>*>l»S#3R«:ifi*JK: 
[0 0 2 9] 

s<mMlz#;n^~? <, ^ h U*©ft#<BTLTv*S:ii:#?0i8Lfc (013, 1 

4) . zL©j;e)C #$&w#e>wu **^y^>mmmvtzm-?z>m&9t$:^- 
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[0 0 3 0] 

^mmmm. zrc.izmmfc^nm^mmzmwtLx. mmfc?<Dmm*wiffl-t 

[0 0 3 1 ] 

xmrnzmm-tzmmt LxitftizmmttK* m«&mm*m^&zk.ifi~e 

lis h#=En=l2/ (Zea mays) -£&*U£VP14 (Schwartz, S.H. et al., Science 
. 276: 1872-1874, 1997; Tan, B.V. et al., Proc. Natl. Acad. Sci. USA 94: 

12235-12240, 1997) (cDNA : @B^(JS# 1 3, gfiJC : SJ^J## : 1 4 ) , h V 
h (Lycopersicon esculentum) X &tU£LeNCEDl (Burbidge, A. et al., J. Ex 
P. Bot., 47: 2111-2112, 1997 ; Burbidge, A. et al., Plant J., 17:427-431, 

1999) (cDNA : K#J## 1 5, gQI : S2#IS# : 16), is U 4 XTX 
&*Ui, AtNCEDl (cDNA : gB#J## : 1, SSI : SH^'J#-^ : 2) , AtNCED3 (cD 
NA : IB#I## : 5, gfil: : 6) , tS&Tf/t. fcl£AtNCED5 (cDNA : IB 

: 9, SSI : IE#J## :10), * fcl° - T? & tl it CPRD65 (cDNA : KflJ 
Hll, S0I:Se^J##: 1 2) ^StfWktl*. ffiaffi&fijfe©*^ n 
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T b * & lUjg $ tiT ^ & < T *» <fc 

[0 0 3 2] 
[0 0 3 3] 

* S US & f" J M IT -5 # # S fH # J c * J: < Jg 3 tl T V * £ „ 

&M^T«ft«RNA£-m&£7gJ*S1i\ ^(2#§^£#J$(IL J: 5 £: 

604£fri±> 1970^ {C % ffi 3 *U 1978#{C &Zamecn ik £>#7>>^-fe>^;*-y d" V - £ 

Z. £lCJE£:5(jL , '0 , »£(Zai!iecnik,P.C. and Stephenson, M.L. 1978, Proc.Natl . Aca 
d.Sci.USA, 75, 280-284) „ 
[0 0 3 4] 

f>iwa?sffi«:ft*gests:3- KTrs3ft^©cDNA%r>^«fe>^*i«ajco 

^VM?W%MtC#At--2> 0 ffiftiWJfStCfeWST^^Ir^^S&^tt, Ecker£# 
-I^Wate^^Srffl v*T«jlC§g?U£lC «fc »J >»A L fcT > *RNA#ffi*» 

tCfcV>TT>^-fe>^S&* : fe*l»"r* w^^WtoTHtlStlfeCEcker.J.R. and 
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Davis, R.W., Proc. Natl. Acad. Sci. USA. 83:5372, 1986) 0 -££>^, ^/^^^f 
5fi(*5igS*l.Tfe U (van der Krol.A.R. et al., Nature, 333:866, 1988), 

wt*&z> 0 Ty**yx®niimm&&¥<Dftmzmffl+&ftmz.Lxi** j^t 

^fSlCiSifg^MK ^©3iff Loo&£RNA£tf)A-f t/'J y KTg/SlC .fcS*. 
W> l3JzXf&Wt£*yrt9R£<Dm3Lf\FmBtiL£<?>nJ7V v KJg/fctc .fc&aMS 

WIV it^CDtMHfca^iJ ,B*^fc^«B,*M^raA, PP. 319-347, 19 
93) „ 

[0 0 3 5] 

r>^-fe>xDNA©BB^jtt, mnm&?&mwtf&'=>*yt-v ! y?-ymm-&WE.$: 

;£ L < ti90%^_t, L<tt95%J£t±©ffl*|ffiS:^"rS- T>^-fe>*gB 

Stt, 4>&< ^lS&SJ^-hT&D, ^*L<tilOOifiLSJK_tT?S)»J, 3&tc# 
* L < &i500i&fiJ^_£:T?2b£o StST, MV^nST >^-fe>*DNA(Z);R£te5kbJ: 
y%JS<, #£L<W:2..5kb,fc»J:&$gV^ 
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[0 0 3 6] 

»3S«im & ff e> ef^s # & s *i t v u tfif >r a £ ft * ftBisc-r s *s 

'££&^RNAT*&£o U #if>f AlCtt«Ufc?Ste&%o tUb^B 
NAfc^fr^SSPlft^ L/T©y #if>f AGOflBSfCJ: y, RNA©8m£4#J*ftfc-WWr i S: 

h n RNasePlc-£&*i5MlRNACD J: 3 &C400* 9 V^rf- KJBUK&^fcfc© 

K*>f >&=bo&tf)%&.g> (/h&fi • *S*?,geft«»i3g, 35:2191, 1990 

) . 

[0 0 3 7] 

7\y^~^\V KMy #if>f A©|BMK^^ G13U14C15<E>C 
15©3' {II $:^SfT-r S ifrffilC 8:U14#9&© A *&»*f fc^i" £ i il #S5I £ 
3*1, lSfiCOJfiSttC^tSj^tCASfcttU^tj^JWrStlSi #3*3*1 -TV** (Koiz 
umi.M. et al. f FEBS Lett. 228:225, 1988) „ V ijMf>f AfflSIIg^fi £^ 
»aPffija^©RNAl2^Ji:ffi»»JC«;S<fc-5»cKtf'rtltf, ^6URNA^(DUC, UU££ 

t±uA v * o mm & mm-t & mmmm m^mmv^^j^^i^^z.t. t>^m t* & & 

(Koizumi, M. et al., FEBS Lett., 239:285, 1988 ; /Jn^M • ISI 
HfcgfcMM, 35 : 2191, 1990 ; Koizumi ,M. et al., Nucleic Acids Res., 17:7059 
, 1989) „ Mill T 5 \Z F 7 i/X<DktmEl)33ktt<D n-FffiMK.lt. 

y >?**zKy V JVZ.a-y-'r^J bRNA^T-f ^-^^(CMffi3tl-5 (Buzayan,J. 
M. , Nature 323:349, 1986) „ y jtfif-f A %, ^lft#Mlft&RNA-Ef®T £$S3 

t-<fc-5tCg8ff , T*^SCli:*<^3*lTV^S(Kikuchi > Y. and Sasaki, N. , Nucleic A 
cids Res. 19:6751, 1992 ; 30:112, 1992) „ 

[0 0 3 8] 

e>fc# y ^^^-^if-r ^^-r;i/^©35s^n^-^-ft^<Dyn^-^-^3J; 
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al., Protein Eng. 3:733, 1990 ; Dzianott.A.M. and Bujarski , J. J. , Proc.Na 
tl.Acad.Sci.USA. 86:4823, 1989 ; Grosshans.C. A. and Cech,R.T., Nucleic Ac 
ids Res., 19:3875, 1991 ; Taira,K. et al., Nucleic Acids Res. l 9 : 5 125, 19 
91). z<D±o*Mi$m&Z*yT2±iz&^ *»3te^ft©tt»<z)»tt 

&*WfT?**J:-5K:UT, JryaS&K^SzitfeTfSscyu^.M.et al., B i 
ochem.Biophys.Res.Commun. 186:1271, 1992). Z <D J: ? ft 'J sKlf -f A H T 

[0 0 3 9] 

^K^*^*D»A©^«*«JCJ:oT%,fce,an«««rfaK:J:oT% ) **3n 

**»CfeV^TttLJa:L;««*Stl*(Curr.Biol.7:R793 f 1897 f 
Curr.Biol. 6:810,1996). >^>Man§tt&^*«eK&=r- 

*»^**<fc-5»C^*L&/<^4f-DNA&B«r©«*^j(C«atu 
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x(V7 h^i7 BB388c5££*t) £fflV^^£#T*££„ 3©^D^^AttLi pman- 
Pearson& (Lipman, D.J. and Pearson, W.R. 1985, Science 227:1435-1441) 

[0 0 4 0] 

7? ftiffl s ti s , © mm & mints mm z^-tz _tta<z> £ e> &dm 

[0 0 4 1] 

, ±IB©^ h u*»ffi&±# 3 Hilt, ffi4MJ^tf)«gCU:/& CT^3i# 

asm**** a^, urn, to> mm. m. uji*. ^nh^^ 
h^) zmx. *nb*mzmmmifc*:Mm?z>z.£* J nSffix$>z> a *mmic\t 

So 

[0 0 4 2] 
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[0 0 4 3] 

immm 

# ^-©a ( Vigna unguiculata IT84S-2246-4) £$MC$|^, U.^.V 8 
^60%, m% (300 lux) ©&#T Whatman 3MM MLtfCg < r il Vft o £ D n 

gffir^v^^ kAMBS'^'t-a Model pi-ioo (kurabo) zm^T-?^ x § KDNA 

DNAJz-^x^-y-- Model 373A (ABI) T'IB#J L £ 0 % 

ISBJ^Ife cfctfT^ yKK^Jli GeneWorks V7h'?i7i/XfA (Intel 1 iGenet i 
cs, Inc.) , Sequencher 3.0 (Hitachi Software) £ <£ t>*^ -< X 3 > Zsyil^ G 
enetic Computer Group (GCG) A £ M V^fi?#f b 

[0 04 4] 

[HiSMi] fg^Sicj: U§t#£*i£3*fc^tf)cDNA^n->(£>M£ 

8 HIS£W2li:fc#tf ^-KlO^lfflffifll:* h b fcjtf U A + R 

* T > l&ifeiM W» & (Z> cDNA 7>f^5'J- <Z>iffl93 SrJSATJCfc^JCLTffofe 
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. myt&ftT Whatman 3MM MLhfC10B#fSfi < ZL £ V^M^M Zfi-i fc„ 

^M^mL^mm^^mk^i.mmm^tix^tz^mvmmL^ (Na gy , f. et 

al., "Analysis of gene expression in transgenic plants". In Gelvin and 
Schilperoort (eds) , "Plant Molecular Biology Manual, B4". , Kluwer Academ 
ic Publishers, Dordrecht, pp. 1-29, 1988) „ (Sambrook, J. et al., "M 

olecular Cloning: A Laboratory Mammal", 2nd ed, Cold Spring Harbor Labo 
ratory Press, Cold Spring Harbor, NY, 1989) iCfot, £RNA&*- U rfdT-fe 
^D-*#7A{C20iiLT*°yA + RNA &aMSLfc„ #9-MC7:/9>f OfcRNA 
©*&2%##yA + RMfrW£LT®UZtlfc 0 jKUA + RNA^cDNA Synthesis Sy 
stem Plus (Amersham Pharmascia Biotech) v>T 2 :fc#tcDNA L fc„ cD 

NA Cloning System (Amersham Pharmascia Biotech) SrM^TcDNAj^ P>cDNA^-f 

[0 0 4 5] 

^ h ^^$:#^TV^^V^^>^7b^-^P > ^|tLfe5KUA + RNAfr Zffim L fccDNAfc 

. ionm*&su h \sxz$±f=.mm^mMLt=.tfvk + rna^^tol^cdna^ 

&#V*T, _hgB0>cDNA9>f ^U-CDtV 77 U U -~ 

JCffi (Sambrook, J. et al., "Molecular Cloning: A Laboratory Mammal" 
, 2nd ed, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1 
989) «oT, •7?-9J\J7V#>(li-i /m> zffi lK cDNAW^U-^ 
1X10 4 rf^-fk^t; U-->^Lfc 0 
[0 0 4 6] 

-£<D^H, lO^ra^Xhb^^^^fe^^tf-ft^O [ 32 P]^;bL£cDNA 
TfJ: »J&W\>f :7U 9 4 X*y>f 3 ->?1t%tc ^ T _j;^ n _ 
in vivo T'^y^ K^yffiU *6,*lfc^ 
9*SK«, MK»^H4:#cDNAW^©J»l!taj©BB^rjjcj:y»«fLfc. rofl? 

«TtCJ:»;cDNAS:^-^ttLT, CPRD (CowPea Responsive to Dehydration) 

65 £ fecDNA V n - y £ |wf£-f & ZL h £ 0 

[0 0 4 7] 

cprd65 ?u-yizftfo?zmfc?(DmmfimM&miz£VMm2tiz>frit. j 
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:/ U *r>f if- */ 3 y Zfi -o tc a 

[0 0 4 8] 

^RNA^rNagy^©^^ (Nagy, F. et al., "Analysis of gene expression in 
transgenic plants". In Gelvin and Schilperoort (eds) , "Plant Molecular B 
iology Manual, B4"., Kluwer Academic Publishers, Dordrecht, pp. 1-29, 198 
8) JCt£oT3MHU' ^^A7;bft K&^tf l%T#a -*>!f ;i/T*#$£ L^-f 
n^^^-tCifg^Lfc (Sambrook, J. et al., "Molecular Cloning: A Lab 
oratory Mammal", 2nd ed, Cold Spring Harbor Laboratory Press, Cold Spri 
ng Harbor, NY, 1989) 0 t>fD>7^;^-tt [ 32 P] =y b fcWf# £ 50% * 
;i/AT^K, 5XSSC, 25mM V h V V J*Xy 7 y - (pH6.5) , lOXDenhar 

dtmm. S^fctf 250^g/ml©^ffi-9->?r^DNACfiTM2°CT'A-f 
„ 0.1XSSC, 0.1% SDST*60X:T^5#<Z)^£ 2[ItffV\ * - Y V* f ^ 7 J - 

[0 0 4 9] 

muz, cpm65m&*<Dtttik&mKM+&mm&m<D*4&n-x*&-? 0 cp 
Rd65<Dmmiz, ftmxhisxiz*vmMiz±&*r&z.t.ffmmL*L. cprd65(c# 

[0 0 5 0] 

&±Km-t (nm^mm) t immMPuzmtifrbm'&i,^. um*mmizw-o 

T, CPRD65 mRNA tf> l^;W*M'J> L £ (01) 0 CPRD65it^ti, ftSffiStCJ: 
[0 0 5 1] 
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CPRD65 cDNA © 2/- ^ X>^Jj?^ff 

CPRD65©g(5^cDNA$:yn-^{CLT^f^cDNA^>r ^9 U -Znm*? U 
>^LT^gcDNA (IB?!I##: 1 1) &#|Lfe, CPRD65tf)£;RcDNA* n - 
^-Ft57U»J (ffift**: 1 2) fcH2jC*?- 0 £j|CPRD65 cDNA«2 
432bp^P,&y, 125b P ©5' -flanking region^ebptf^' -flanking region£;£ 
•f& 0 3' -flanking regionjcJS, jtf U T^— V - is a > =r > -fe >-^^@H^rj (AATA 
AA) tfloJiffiSjtxfco ^oes^rjli, 612T^ yiftOsKU^^KSrn- K-TS 

X£it«*L££;i3, BI2JC^J:^{c, h^^nni/ (Zea mays) <Z)VP14 (61 
%) (Schwartz, S.H. et al., Science. 276: 1872-1874, 1997) fcjttfhvr* 
(Lycopersicon esculentum ) © * #if > ^ > |»gf#3it (69%) (Burbidge, A. 
et al., J. Exp. Bot., 47: 2111-2112, 1997; Burbidge, A. et al., Plant J. 
, 17:427-431, 1999) £H^jfc*En - fcjffllg kfc o VP14g£|th 

mm, ^£3*l$CPRD65£B«ttN5fc1K#lc h^'M^F^LT 
^SilJBfctlfco CPRD65, VP14. « <fc h V h >^>0BS»3R©N5fc© 

[0 0 5 2] 

[^J6M3] cprms^^©^; Ai^if>^n>v h##f 

ffofc (03) „ 

[0 0 5 3] 

^VA-y-if^^tffi^mfH^CD^SiC^ofe (Sambrook, J. et al., "Molecu 
lar Cloning: A Laboratory Mammal", 2nd ed, Cold Spring Harbor Laborator 
y Press, Cold Spring Harbor, NY, 1989) „ lO^gtf^V ADNA&«K»|Rt?^J 

32 — 

it [ Pl^Kjlbf-mftt 30% K, 6XSSC, 5XDenhardttm 
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100^g/ml©^'ffi-tJ->r^^-DNAcfi"e42°C'eA-r^U ^X^ffe. 0.1XSSC, 0 
.1% SDST*60°Ct?15^©^$: 2 0 (IXh'J^^i^^-) , 0.5XSSC 
, 0.5% SDST*37°C-ei5;£-©gfc7££ 2 EI «£x h U > ^ x > */ -) fcfrVV tf- h 

[0 0 5 4] 

CPRD65 cDNA it. ^SSB^J^ ^ f^^(5(CEcoRI ^XbaKOfUPW^giS^*^ < , Hin 

diiKDmmmmB^&mLt^ znmizmm^n^a cprdgs cdna^d-:/^ 
se>ic?*w^> K#M#jMftffl3ftfc. ^*ie> cpRD65it& 

[0 0 5 5] 

[HJfiflf 4 ] CPRD65M te^ <Z)^-if>^n^h fl?#f 

*ai*&#^x h iy^m?Rd65(D^mizR^-tmm^m^r=.o mm., aba, 

, 250mM NaCU 100 /tM ABA, J3 «fc tffltt>f *>#:S:^tJ&^£W£*fc. 
iTOXhl/^SH ^MfiL^Mffc^tl-^tU 40°C;}3 e J;t>*4 o Ctf)-f 

^-^-JC^l/TfTofc. -eft-en©^-?, «4&©;* hu^&ati 0, 1, 2, 
5, 10, feJ:tf24«r|SIffofe. «tffl».T«. »^;WC&JI Lfc«&&8tffcgiRtf* 

^feiiffiMX ^l/X^CJ:oT^i^#$4^^V^r i:^frj0^Lfe (04 A) „ CPRD65 
[0 0 5 6] 

>V h;W^'J *V -t?-5/s >£?To£ (04 B) „ KSS^aJCfc 0, CPRD65Jtfc 

-?• © t«h it- »< ft# s n & «*z? © t? & j& a* o £ . 
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[0 0 5 7] 

C?W65i&&*frt>^M2nZ>T ^ J mmmt, h V^U nS/tf)VP14»^-#;3 

02) „ CPRD653frfr?# y3->m^mm*^l- KLTV^©^^-^ 

#>> ^®«T'|§^$iir^M^^CPRD65ge^(D^^^^[4$:^Lfec CPRD65 
tf>n- KffiUc©DNA^#£PCRT*fiMsU PGEX4T-1 (Pharmacia) ©GSTiHs^lC ± 
n frame ^^T^X^ K PGST-CPRD65 £ TIE© J: 5 IZffim L/ 

o 

[0 0 5 8] 

CPRD655I j| & 3 - K £ DNA £ , 5' -ATTGAATTCATGCCTTCAGCTTCAA 

AC-3' (@B#I## : 19) £ <£ t>* 5' -ATTGGATCCCAAAAGCTACACGCTGGTCCCC-3' (IB 
: 2 0) &M^TPCR£ J: »JifM6Lfc. »&ftfcPCR»r#S:pBluescript II 
SK+ "C**-©EcoRVa$ffilC#AUfc. P C RJC<fc »JDNAfB#lJCgEM#£C^ 

V^PCRSfT^•$:pBluescript II SK+ * -fribUmBM (EcoRI, Xhol) £M 
V\TDNA$r#t LT#HU <Z)DNA$t# £ pGEX4T-l (Amersham Pharmacia Biot 
ech) <Z)EcoRI % XhoI«StfclC#AU pGST-CPRD65£*iSg h tc 0 *H§@ JM109 & p 
GST-CPRD65 $.f-& P GEX4T-1 t^Siib, LJSMfi-??371C t?i&*6 L fc. OD 600 # 
*&0.5jC*5ofci:^5T?>r V^ntr^//8-D-^^*3J/9^ htT^ ^ K (IPTG) 
X., $ ^iCl7°C-ei2^r^*$:^^fe„ mUBSSrEURU, «fci*Lfcffc, iffi;t«;7 
T— [10nM Tris-HCl (pH8.0), 5mM MgClg, 5% glycerol, O.lmM phenylmethyls 
ulfonyl fluoride (PMSF) , J3=tt>* O.lmM dithiothreitol (DTT)] lZM'MLf=. a 

m^msMoimwit bny^ywmvumz, Gsm^m^^^^ (Amersha 

m Pharmacia Biotech) ©M^C^o fc* SaSlS(±^Qf>f >T V -fe>f 
(Bio-Rad) ^ot^L-L 
[0 0 5 9] 

-LSBC0 J: 3 GST-CPRD65 g fig fc^M*^ it, ffl«»ffi#7fr<b 

y;i/#^>-fe:7Ta-X4B£ffl^TSS«£ ¥f $g L . 3 CD 3Ria5{GST-CPRD65ffi 
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^X.SSfC£\ is y + y (cis-neoxanthin) , f. ^ >^-tf tf^*fy?- 

y ( trans -violaxanthin) , X-tt^ifyf-y (cis-violaxanthin) 

[0 0 6 0] 

(Schwartz, S.H. et al., Science. 276: 1872-1874, 1997) „ V7.-%Hr^y 

y*>\**Uy*?<D&frP,mmisfc B fcfcWl (100/* 1) fi lOOmM Bis-Tris ( P H6 

.7), 0.05% Triton X-100, 10mM r^=r;i/bT>Bft, 5mM FeS0 4 , £J;t>* M&Kt$ 
WSr^tf. ^MT'l^r^/^^itfeo * 1ml ifejn*, n -/\=^> (1ml 

X2) , mzmm^Jl (lmlX2) T*»mL£ 0 n-/\*it>]If#£$i$!§U Nucle 
osil 5 C lg (150mm^, f*j#8mm) ij ^ U \Z J: *J HPLC^ff &ffo fee £ 
$SA (85% £?§^B (^nD*M:^^;-;i/=i:i) CD U — 7^ 

f 5 * X> h^, Sfgit 1.5ml/min T*?tffi3-frfe 0 ?S«CBO«S&25^^T10%^ 

e>50%tCi»3i* 5^W50%JCjH^bfc. mmmmmm^UOnmO}^^ 
— #-Lfc 0 Bf^X^Hg^fc, Nucleosil 5 C lg (150mm^, ft^Smm) fj ^ A & 
ffl^feHPLCKZj:»J»JS{tfc 0 *^A«, 50%©*;* * y -^Sgjfc 1.5ml/min 
*Cigffl3i*\ UV^m^T*260nmCD®lR^^n^-Ufc o if>h^>> (xanthoxin 

V^<fc 5lCbfe 0 

[0 0 6 1] 

GC-MS^*fli£<T©J:^tCLTffofe. 5890#* * □ v h 7 (Hewlett Pac 
kard) £££^L£AUTOMASSV*X/^ hn^-^f- (B#«^) &#*Hc#V^fc 
o #^#££*T}C^1*\ JJtyit, EI 70eV; #5? A, DB-5 (15m^; ft^O.25 
mm; 0.25Am; J&W Scientific); =3f^U7#*, He (1ml min -1 ), 

aA ^l, 250°C; 250°C; UHHg, 80°C o Qxifrmzm 

MMUI&Z: 30°C min" 1 fflSIt'200°C * T*if#t!$-fr, $ (C 5°C min -1 
<Z> 3SS V 230°C * T? if JU $ i± £ „ 
[0 0 6 2] 
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E[5 (C^L£ J:e>{C, HPLC##rlC£oT, GST-CPRD65SBS£ 5/X-*;fif > 

lCj;^T?S^L/tc >f*>i:^*ie>©ffi*fgaSS:«TJC^-r : m/z 250 (4), 168 
(32), 149 (77), 107 (61), 95 (100). -»f> h 3f i/ > £ J: tfC25k%tt 

«fc UGST-CPRD65J|imx.ge@$:GSTS|5^i:CPRD65gU^{C^llLT ; fo, 

[0 0 6 3] 

[H8£#I6] CPRD65SaKON*M«^2/n>f s-J-X-J-fr £1838 Life :7n hX 

h^X^- K©^MWJ&#3iW#aS:^LTV^. CPRD65gaSC<£3CD«^lft#$t 
CPRD65SfiKli^^$:^ti^^tCMfi-t-5^i:^^l^^tl^ 0 Z<DN 
V^yVv h^X?- Fil UTCDfaSfSr^-TS^&aiS^Sfctt, CaMV 35S 
XO^E- ^4* ( Awguorea victoria ) 0^161^101 (sGFP 
) (Chiu, W. et al., Curr. Biol., 6: 325-330, 1996) it^^-(Dr^{CCPRD65M 
&I©N^iJi (1-148) #3- KStlfcflSJtSr^-tS 35S::CPRD65N-sGFP 

[0 0 6 4] 

CPRD65S&«tf>N5M§^X^- F (1-148T^7^) lC;*fffr-r 3DNA£, ^7^7 
- 5 ' -ATATATCTAGA ATGCCTTCATCAGCTTCA AACACTTGG-3' (IB#J## : 2 1) &£t>* 
5' -ATATAGGATCCCTCCGGCACCGGCGCGAAGTTCCCG-3' (@E#I## : 2 2 ) SrJSV^fcPCR 
tcj: »;Jf#gLfeo PCR$t#£ pBluescript II SK+ ^^^-tFflAU PCRfC 
J:*BB3«J©aEM^*^ii:S:fltSLfc 0 -iM^^? # - (Chiu, W. et al., 
Curr. Biol., 6: 325-330, 1996) ©35S^O i E- # - fcsGFPJtte^^ratCDNAWr 

□ hXv* h<Z)-f >3f^^-S>H>tt, J^f«rlS«atlfe<ke»JCffofc (Abel, S. 
and Theologis, A., Plant J., 5: 421-427, 1994) „ 
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[0 0 6 5] 

35S::CPRD65N-sGFP M&MWkmte «£ T$^t<D 3 > h n -JlM^^S (35S::sGFP) 

Xh^mXLfz. (Abel, S. and Theologis, A., Plant J., 5: 421-427, 1994) 

£e>fC, 35S::CPRD65N-sGFP£:/n h^^X ht— jftWJCllSJEBSitfclB-^, -£•(£> 
&3fe££3gfl:K:M#LTV*fc. 35S::sGFP«^«:^ALfelg^tt, 
«&SHftT*te&<, i{C«^{C^ffi$tlfeo d*l*><Z>jgl|U*, CPRD65§eft<Z> 
N^M^cl±CPRD65ge«$:fe^iC^->y^^ >^i"^> V^yVv V*?* K 

TrABA£j|*£^£ fciMCfjifg l/T V^<5 il^?® c5tl<5 0 
[0 0 6 6] 

^^^S^tfT^^E^^-rXb, yk-*$J-JV (20-80%) T'2IUftimb 
[ 2 H 3 ]ABA fciHAfeffc, H&ffi«^i£§U «iplftfci8&#IiFS:*T^imx* 
^/Br»gft'[$|if^S:^fco Bond El ut A-hUf^ (C lg fc.fctfDEA, Varian) & 
m^T MMmmznttmz'lfc-oTmmitft-of- (Wijayanti, L. et al., Bios 
ci. Biotech. Biochem. 59: 1533-1535, 1995) „ -frT V^^fr 

SgLfclWli Senshu Pak 0DS-2101-N il=yl± (lOOmm^, p*j#6mm) (Senshu Sc 
ientific Co.) £M^THPLC#fr£?To£:„ ^ffi&ttfcmt&JCSBIKSfcfc©*:^ 
#lCLfe (Wijayanti, L. et al., Biosci. Biotech. Biochem. 59: 1533-1535, 
1995) „ »(R3*lfc«**tt, X-r^fJ?r^^>Tf^fMfct> GC-SIM 

[0 0 6 7] 

E!7(C^-r cfc^JC, fg««ia2^r|SfJKWK:ABACD#flt««*&*ofe. 10B£|Slfg« 
M3Il<£:Mjtf)ABAl^;W£;* h I/;* £-^>l&VM3> h n -;MB4&tCjt'<14<M»lC 
W^ofec CPRD65 mRNA tf>^^(Z) # 4 ^ > #*&ABA mRNA <DWfr<D # >f ^ > f J: 
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Ufc^ofc (07) „ 
[0 0 6 8] 

BT4BfeJ:tf8|C 

[0 0 6 9] 

[mMW8] *W~M<D*fyh-7<Jl (xanthophyll) fttf 

tt»*7-fch>T?2iattfflU «»Lfc«. SO***,-* (lml) {C ^ L 
> Bond Glut C 18 *5A»c n -KLfe. 80o/ o * * j - ;l/4ml ^ A ^ 

#U 5.1©* nnjM/A (?1:g:20) ^ >h7-f/I/&ftffiL ^ 

- »*«fe«*U Nucleosil 5 c 18 £ Sanshu Pak Si 1 ica-2551-S (250^, 

*. £/U*HPLCTftt, tt£f* i. 5 .l/.i„ £ U IMEAttBixf^^^ 

[0 0 7 0] 

[0 0 7 1] 



3 0 
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&>±(D&oiz. ^-©fts&ssM&ft^ cprd65 ^ymm&m 
srn- KL/T^y, j £<Dmmz&mmzm&LT^z> z. tmmbtc. cprd65» 

aba^^ tc £ tc w# -r * mm v& z> z. n & & < b t v \ . 

[0 0 7 2] 

>> J* CDNA ? D - y(D 

CPRD65£"/n->acbT. 7 5"tf K^>J*<Z)cDNA^-f >^ U - (Abe H. et al 
, Plant Cell, 9:1859-1868 1997) £ X # V - — > ^ b -£<£>MHI, 

##&:77-5?*n-:/&#IIU fflRBMSTfcDNAflBJge&fljy fflbT pBluscrip 
t SK+ #tCflPAU DNABB#[<D*MfflCJ:»J, £*l*>©* 

D->«1 o©40l/-:/lc£1E3*lfc. d*l&AtNCED3fci&tffJfc 0 AtNCED3&* 

*"9*:/^>BBS#iR&=i- K-rscPRD65^^«ftffiratt%^bfc (09) . AtNC 

ED3 cDNA©&£BB#[&HIJ![## : 5 IC, AtNCED3gfi«©7 ^ >> BfcHJ#I&B!#[# 
# : 6 fC^f o 

[0 0 7 3] 

0] AtNCEDl, 2, 4, 5 ©#tt&tf#8S#M!?«r 
CPRD65 &t>* AtNCED3 ©&3SH3#I & % VnTDNA-?- # ^ - 7. fctfeSt b feilg^ 
. WV^HtetfS&kftfcgB^I&^JiffiLfc. (Ac. No. AL021713, AL021687, 
AJ005813, AB028621) „ 

AL02l7l3oK^J±^c#^^sffi|g^^©^lfv^a^^s:#ilt■*fe«>^c, gDNA^st 

MICPCR& (^^>TV-5'-CCCGGGATCCCTCAAGCCTCTCTATACCG-3*/lB^J#-^ : 2 3 
„ 5' -CCCGGGATCCTTTATACGGATTCTGAGGGAG-3' /@H#J## : 2 4) T' @ £friite^-$T 

^r=&if*Sbfe. ■eoWr^Sr^n-^abTgDNA^-f -^^y- (^n-^-^y^tt 

) n->£iMb«SPCR?£ (^^-fV-5'-CCCGGGATCC 

CTCAAGCCTCTCTATACCG-3' /IB : 2 3, 5' -CCCGGGATCCTTTATACGGATTCTGAGGG 
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AG-3' /@B?rj#-5§- : 2 4) "eaMg^&itMg bpBluescr ipt II SK+ (Stratagene) 
(DEcoRVIf-f MC^ n-^>?'bDNAi&gIH?!J£&5£b£:„ 3 ©31^-?- &AtNCEDl 
£b£ = AtNCEDl cDNA©JftgIB#l&BB#f#-£ : HC, AtNCEDljllfi J|<Z>7 ^ ,/ @£ 

[0 0 7 4 ] 

AL021687©ffi^J±^#^t■Sfflra^£©lSV^5le^&#l^t'r-6fe«>^CgDNA5:»S^ 
fCPCR& (^^f V-5'-ATTGAATTCATGGACTCTGTTTCTTCTTCTTCC-3' /BB#J## : 2 
5, 5' -ATTGAATTCTTAAAGCTTATTAAGGTCACTTTCC-3' : 2 6) ^Slftjite 

^$T/t£ffiP@b£ 0 ^-©m^^^D-^^ UTgDNA^-f^vU Blftitfc^- 
&<gtitU->$:M£ML #gPCR j£ (^7>f7-5' -ATTGA ATTCATGGACTCTGTTTCTTC 
TTCTTCC-3' /BB#J#-£ : 2 5, 5' -ATTGAATTCTTAAAGCTTATTAAGGTCACTTTCC-3' /SB 

: 2 6) -eite^-^ifiPILpBluescript II SK+ (Stratagene) ©EcoRVif 
>f ht:^D-->ybDNAMfi?!)^^bfe 0 r(Z>itfc^-£AtNCED2£ htc 
. AtNCED2 cDNA©*6i£ffi#l3:Hi#J#^ : 3 {C. AtNCED2S S MCO T ^ / H&lSB^'J 5: 

m?m^ : 4 jc^-t. 

[0 0 7 5] 

AJ005813©ffi^JJiK:#^t-SffiRtt©lifVAM^S:#I«|-rsfe«>tCgDNAS:»M 
ICPCR& ( ^ >f T -5* -AAGAATTCATGGCGGAGAAACTCAGTGATGGCAGC-3' /ffi#f## : 
2 7,5* -AAAAGAATTCGGCTTATATAAGAGTTTGTTCCTGG-3* /gB#J## : 28) T'g^I 

Z-StiVU-y* #H b #&PCR£fc ( ^ ^ ^ V - 5' -AAGAATTCATGGCGGAGAAACT 
CAGTGATGGCAGC-3' /@B#J## : 2 7, 5' -AAAAGAATTCGGCTTATATAAGAGTTTGTTCCTGG 
-3' /IB#J#-S§- : 2 8) -e5tfc^-£itiflILpBluescript II SK+ (Stratagene) CD 
EcoRV+T >f . h JC * n - — > if bDNA&SSB?!! £ b fc . i ©SHS-? £ AtNCED4 
b&„ AtNCED4 cDNA0>£MB?rjS:Be#|#-£ : 7 IC, AtNCED4Sfif?tf)7 ^ 7 ®?13 

#1 : 8ic^-r„ 

[0 0 7 6] 

AB02862 1 © IB#I_t (C "T -5 *B m ffi © i£ V \ Jt-jg^ £ £ fe «> fC PI # □ - > 

MUJ8©DNA§r#H LPCR& (5' -CGGGATCCATGCAACACTCTCTTCGTTCTGATCTTCTTC-3' / 
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K*J#* =29,5' -CGGGATCCTCAGAAAACTTGTTCCTTCAACTGATTCTCGC-3' /B»a#* 
: 3 0) Tfjt^feJJMiLpBluescript II SK + (Stratagene) CDEcoRV-fr-f h {C 
*U-^y?Lmm&mWZ®:%Lt,. Z©3tfi**AtNCED5*Lfc. AtNCEDS 

1 o fc^t% 

[0 0 7 7] 

frofe (®1 1) . ^« Wti , «^jW#fy7hTf*fi GeneWorks (intelligen 
etics, inc.) ft*v,T*»Lfe. r/UzT U XAfiUPGMA (Unsighted Pair Grou 
P Method with Arithmetic Mean ; ^fcfcafi*, * 
0#fc-t&#aR, i&JRfll, P252-256) ££gML£ 0 
[0 0 7 8] 

imteWl 1] AtNCED»£^tf)y_4f >:/n , y 
[0 0 7 9] 

%) . XXhl,X % ABA** ^ h D-^Lt« ait -^^250mMN 
■CI**, 100*1 ABA»* UK*GV#*»*l:i>iz 9l 

toh^MM^u^«^- hrtm(|l4t 4() . c 

[0 0 8 0] 

(Nagy F, Kay SA and Chua N-H (1988) Analysis of gene expression in trans 
genie plants. In Gelvin and Schi Iperoort , eds, Plant Molecular Biology 
Manual, B4. Kluwer Academic Publishers, Dordrecht, PP 1-29) L, l%tf>y 
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#n - & % "5 l u - > !3 fe »; 20 gfot^i b tc a mm.foM%i(Dtf 
;i/^P>RNA£^-f D >:/b>fCjf£^U 32 PT*^;i/ b ^cDNA^ n - zf*. % 
VAT y --9*>y\>f^y #ji£ -i/ B (Sambrook J, Fritsch EF a 

nd Maniatis T (1989) Molecular Cloning: A Laboratory Manual, 2nd ed, Col 
d Spring Harbor Laboratory Press, Cold Spring Harbor, NY.) „ 
[0 0 8 1] 

AtNCED3 Mte^-itifcM. n$t&mm. &&z${&u0kftT*$&mtf&<m 

£f=.lZ7k$imT*iZ. AtNCED3it^©#§^#«^m$tl^^o^ (01 2) . 
[0 0 8 2] 

mmmi 2] y^furt-M^ffe AtNCED gasttf>Mt#'f£ 

AtNCED3it^^-^^^^StL-5T^ /^@B#I&> * tflf ^ >Hg^@|iji £ n - 
K^S^^t?-© CPRD65 jUS^txD^V^^D ^-&;tbTVN& (0 9) 
o AtNCED3 KbT V^fr £§J8^.££*b, :* 

®aT'|§Ji$i±fc|I^^ AtNCED3 g SSt©£tt^lft£#tt£fl?#r b 
[0 0 8 3] 

(5' -ATTGAATTCATGGCTTCTTTCACGGCAACGGC-3' /UJ'J§-?§- : 3 1 , £ 
J: 1>V -GTTTTCCCAGTCACGAC-3' /®J#I## : 3 2 ) £fflV>T, ^n-->^LfcA 
tNCED3 cDNA £ £|M (CA t NCED3g £ f| £ =2 - K"T SDN A ZPCRX*ig$S b £ = #£>*l 
£PCR$t# fepBluescript II SK+ (Stratagene) (DEcoRWf b iZ 9 D - — > >f b 

^ib^ti^VNDNA^r^-?:, S-h^>^ 7x9-1? (GST) SUS^S: 

-g-t^ PGEX4T-1 (Amersham Pharmacia biotech) (DEcoRI-9->f h \Z~7 V — 
<fc -5 \ZV n~-y?L, ^t^^^XS. K pGST-AtNCED3 &}f^b£: 0 *8i®JM 
109$;£ pGST-AtNCED3 PGEX4T-1 T?^5tfg8IU L^^T*37 0 C b 

OD 600 #$j0.5SC&o ;5t' isopropyl y3 -D-thiogalactopyranoside (I 
PTG) Srina., 17°CT'12^r^*$:M^^ 0 ifcflBB&ISUKU Strife, SlffiAy 
77- [10 mM Tris-HCl (pH8.0), 5 mM MgClg, 5% glycerol, 0.1 mM phenylme 
thylsulfonyl fluoride (PMSF) , £<t:tF 0.1 mM dithiothrei tol (DTT) ] lzM>W 
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Lfe. i^SaSCfl^i^h n >bf yiZ&ZqjmiZ, glutathione-Sepharos 
e 4B [the GST gene fusion system (Amersham Pharmacia Biotech)] 2c flj V ^ "t 
©SiW^tCflEoTfTofc. M&MCOmmt protein assay kit (Bio-Rad, CA, U 
SA) £M^T&5£L£o 
[0 0 84] 

Z(Dffim> GST-AtNCED3Segil^X-^^-!f>^>$:-^ti^^^*{C, ¥M£ 
*l£ C25jg%£if > h^>>^ffi£*ifcz:h^£, AtNCED3SfiSCtt*:tf- 

^ymgkffi'&z^-tzz nt>mu^ntz. 0 ^©n^tctu, AtNCEDis^mtN 

[0 0 8 5] 

g$ffrf££: It 2/n -f J^X^ ( Arabidopsis thai i ana (L.) Heynh. ecotype C 
olumbia) 2c%*>^fc„ mM±*Atlf=.W.&9cm(D7 : 5X9-J V ?mtfv hlZW£. 

[0 0 8 6] 

— £ : feopBE2113^? # — (Mitsuhara, I. et al. Plant Cell Physiol. 37:49 
-59 (1996)) fre>GUSl/jK-#-«fsT-£M< L ? # - (pBE2113N0T) £#§g 
U i/n-r 3l^-X^^^#ltbfcAtNCED3CDcDNA$:^©BamHI-^-f hfCiE^roJ ("fe 
>X#|6J) ^felij^^fnJ (T>^-i2>X^fnI) &co&^;e o f#£;ft£:^?#-$: 
= #^-0-^^^; U±^$fflffi ( Agrobacterium tumefaciens strain GV3101 (pMP90 
)) iC^Abfeo @6!©I^?:^ALfe±«lffli?:*tV>fi/> (Km) lM£fC 
cfcU^^L, MffiSMiS (Bechtold, N. et al. C. R. Acad. Sci. Paris, Life 
Sci. 316, 1194-1199 (1993) ) ?c \^X&£M*/U -f 5*^X:HC^!£i±£ 

JC#«LT£fc#L7l£««iSimmftra# (Tl) JB«*E8t#SH-ffttf;# 
b#e>ftfc^««SI#m21£f$ (T2) (Dm^Z*i-*v( isy&M-fl;- hizmm 

U #^V-f ^>Jf'f4£^&(Dfr£3g31£-ft (T3) ©g^f-SgMK 0 fc. £ £ 
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[0 0 8 7] 

[SIMM 14] 

W&nfe^jBtKaMBfteoa^fe, fc********;^.-,, (Valvekens, D 

. et al. Proc. Natl. Acad. Sci. USA 85, 5536-5540 (1988)) fCj»«L / ±KCD 

-hfB»^$:± (;l-^a Wh :^-5>fh=l : 1) SA*lfctt«9c 
***HiW»14H*, 17H*K:W«*Lfe. ^MSP^140fC«AtNCED 

aai^&r^^ti/^^firjc^ALfctt^tttttifc (His) . -*uc*fL 
, t^x^ifiiiciAifejiwjwwdfltttt, **w*«i:^ja&ftfc*o&. 

^tt««tc*f-rs^**®tt&^ofc (®i4) „ 

[0 0 8 8] 
[0 0 8 9] 

SEQUENCE LISTING 



<110> RIKEN 
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<120> Transgenic plants introduced with neoxanthin 
cleavege enzyme genes 

<130> R3-102 

<140> 
<141> 

<160> 32 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1752 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(1752) 

<400> 1 

atg gtt tct ctt ctt aca atg ccg atg agt ggt ggt att aaa aca tgg 48 
Met Val Ser Leu Leu Thr Met Pro Met Ser Gly Gly He Lys Thr Trp 

1 5 10 15 

cct caa gcc caa att gat ttg ggt ttt agg ccc att aaa aga caa ccg 96 
Pro Gin Ala Gin He Asp Leu Gly Phe Arg Pro He Lys Arg Gin Pro 
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20 25 30 

aag gtt att aaa tgc acg gtg cag ate gac gta acg gaa tta acc aaa 144 
Lys Val He Lys Cys Thr Val Gin He Asp Val Thr Glu Leu Thr Lys 

35 40 45 

aaa cgc caa tta ttt aca ccc aga acc acc get act ccg ccg cag cat 192 
Lys Arg Gin Leu Phe Thr Pro Arg Thr Thr Ala Thr Pro Pro Gin His 

50 55 60 

aat cct etc egg eta aac ate ttc cag aaa gcg gcg gcg att gcg ate 240 
Asn Pro Leu Arg Leu Asn He Phe Gin Lys Ala Ala Ala He Ala He 

65 7 0 75 80 

gac gcg get gag cgt gca tta ate tea cac gag caa gat tct cca ctt 288 
Asp Ala Ala Glu Arg Ala Leu He Ser His Glu Gin Asp Ser Pro Leu 

85 90 g 5 

ccc aaa acc get gat cca cgt gtt cag att gec ggg aat tat tec ccg 336 
Pro Lys Thr Ala Asp Pro Arg Val Gin He Ala Gly Asn Tyr Ser Pro 

100 105 no 

gta ccg gaa tct tec gtc egg cga aac etc acc gtc gaa gga aca ate 384 
Val Pro Glu Ser Ser Val Arg Arg Asn Leu Thr Val Glu Gly Thr He 

115 120 125 

cct gac tgc att gac ggt gtt tat ate cgt aac ggc gcg aat ccg atg 432 
Pro Asp Cys He Asp Gly Val Tyr He Arg Asn Gly Ala Asn Pro Met 

130 135 14Q 
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ttt gag cca aca get ggg cac cat tta ttc gac gga gac gga atg gtt 480 

Phe Glu Pro Thr Ala Gly His His Leu Phe Asp Gly Asp Gly Met Val 

145 150 155 160 

cac gca gtt aaa ata acc aac ggt tea get age tac gca tgc egg ttt 528 

His Ala Val Lys He Thr Asn Gly Ser Ala Ser Tyr Ala Cys Arg Phe 

165 170 175 

aca aaa acc gag aga ttg gtt cag gaa aaa cga ttg ggt cga cca gtt 576 

Thr Lys Thr Glu Arg Leu Val Gin Glu Lys Arg Leu Gly Arg Pro Val 
180 185 190 

ttc ccg aaa gca ate ggc gag ctt cac ggt cac teg gga ate gca cgt 624 

Phe Pro Lys Ala lie Gly Glu Leu His Gly His Ser Gly He Ala Arg 
195 200 205 

ttg atg ctg ttt tac gca cgt ggg ctt tgt ggt ctg ate aac aac caa 672 

Leu Met Leu Phe Tyr Ala Arg Gly Leu Cys Gly Leu He Asn Asn Gin 

210 215 220 

aac ggc gtc gga gta gca aac gee ggt ttg gtt tac ttt aat aac egg 720 

Asn Gly Val Gly Val Ala Asn Ala Gly Leu Val Tyr Phe Asn Asn Arg 

225 230 235 240 

ctt tta get atg tea gaa gac gat tta ccg tac caa tta aaa att act 768 

Leu Leu Ala Met Ser Glu Asp Asp Leu Pro Tyr Gin Leu Lys lie Thr 

245 250 255 
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caa acc ggc gat etc caa acc gtt gga cgt tac gat ttc gac ggt cag 816 
Gin Thr Gly Asp Leu Gin Thr Val Gly Arg Tyr Asp Phe Asp Gly Gin 
260 265 270 

tta aaa tec gca atg ata get cac ccg aaa ctg gac ccg gtt acg aag 864 
Leu Lys Ser Ala Met He Ala His Pro Lys Leu Asp Pro Val Thr Lys 

275 280 285 

gag ctt cac gcg tta age tac gac gtc gtt aag aaa cct tac ctg aaa 912 
Glu Leu His Ala Leu Ser Tyr Asp Val Val Lys Lys Pro Tyr Leu Lys 

290 295 300 

tac ttc aga ttc teg cca gac ggc gtt aaa teg ccg gaa ttg gag ate 960 
Tyr Phe Arg Phe Ser Pro Asp Gly Val Lys Ser Pro Glu Leu Glu He 

305 310 315 320 

ccg etc gaa act ccg acg atg att cac gat ttc get ata acg gag aat 1008 
Pro Leu Glu Thr Pro Thr Met He His Asp Phe Ala He Thr Glu Asn 

325 330 335 

ttt gtg gtg att cct gat caa caa gtc gtg ttc aag etc ggc gag atg 1056 
Phe Val Val He Pro Asp Gin Gin Val Val Phe Lys Leu Gly Glu Met 

340 345 350 

att tec ggt aaa tct ccg gtt gtt ttc gac gga gaa aag gtt tec cga 1104 
He Ser Gly Lys Ser Pro Val Val Phe Asp Gly Glu Lys Val Ser Arg 

355 360 365 

ttg ggg ata atg ccc aag gac gcg aca gaa get tct cag ata ate tgg 1152 
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Leu Gly He Met Pro Lys Asp Ala Thr Glu Ala Ser Gin lie He Trp 

370 375 380 

gtg aac tct ccg gag acg ttc tgt ttt cat etc tgg aat gca tgg gaa 1200 

Val Asn Ser Pro Glu Thr Phe Cys Phe His Leu Trp Asn Ala Trp Glu 

385 390 395 400 

teg ccg gag acg gag gag att gtg gtg ate gga teg tgt atg teg ccg 1248 

Ser Pro Glu Thr Glu Glu He Val Val He Gly Ser Cys Met Ser Pro 

405 410 415 

gcg gat tea ate ttc aac gag aga gac gag age ttg aga age gtt ttg 1296 

Ala Asp Ser He Phe Asn Glu Arg Asp Glu Ser Leu Arg Ser Val Leu 

420 425 430 

teg gag ate agg ata aac etc aga aca cgt aaa acc acg cgt cgt teg 1344 

Ser Glu He Arg He Asn Leu Arg Thr Arg Lys Thr Thr Arg Arg Ser 

435 440 445 

ttg ttg gtt aac gag gat gta aat tta gag att ggt atg gtt aac egg 1392 

Leu Leu Val Asn Glu Asp Val Asn Leu Glu He Gly Met Val Asn Arg 

450 455 460 

aac egg tta gga aga aaa acc egg ttc gcg ttt ttg get att get tat 1440 

Asn Arg Leu Gly Arg Lys Thr Arg Phe Ala Phe Leu Ala He Ala Tyr 

465 470 475 480 

cct tgg cca aaa gtt tec ggt ttc get aag gtc gat ctt tgc acc ggt 1488 

Pro Trp Pro Lys Val Ser Gly Phe Ala Lys Val Asp Leu Cys Thr Gly 

4 1 ffitE# 2001-3002857 
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485 490 495 

gag atg aaa aaa tat att tac ggc ggt gag aaa tat ggc ggc gaa ccg 1536 
Glu Met Lys Lys Tyr He Tyr Gly Gly Glu Lys Tyr Gly Gly Glu Pro 

500 505 510 

ttt ttc ttg ccc ggc aac tec ggt aac ggc gaa gaa aat gaa gat gac 1584 
Phe Phe Leu Pro Gly Asn Ser Gly Asn Gly Glu Glu Asn Glu Asp Asp 

515 520 525 

ggt tat ata ttt tgt cac gtt cat gac gaa gaa aca aag aca tea gag 1632 
Gly Tyr He Phe Cys His Val His Asp Glu Glu Thr Lys Thr Ser Glu 

530 535 540 

ctt cag att att aac get gtt aat tta aag ctt gaa get acg att aaa 1680 
Leu Gin He He Asn Ala Val Asn Leu Lys Leu Glu Ala Thr He Lys 

545 550 555 560 

eta ccg tct aga gta ccg tat ggg ttt cat ggc aca ttt gtg gat teg 1728 
Leu Pro Ser Arg Val Pro Tyr Gly Phe His Gly Thr Phe Val Asp Ser 

565 570 575 

aat gaa etc gtt gat caa tta taa 1752 
Asn Glu Leu Val Asp Gin Leu 

580 

<210> 2 
<211> 583 

4 2 2001-3002857 



4#2 000 — 010056 



<212> PRT 

<213> Arabidopsis thaliana 
<400> 2 

Met Val Ser Leu Leu Thr Met Pro Met Ser Gly Gly lie Lys Thr Trp 
1 5 10 15 

Pro Gin Ala Gin He Asp Leu Gly Phe Arg Pro He Lys Arg Gin Pro 

20 25 30 

Lys Val He Lys Cys Thr Val Gin He Asp Val Thr Glu Leu Thr Lys 

35 40 45 

Lys Arg Gin Leu Phe Thr Pro Arg Thr Thr Ala Thr Pro Pro Gin His 

50 55 60 

Asn Pro Leu Arg Leu Asn He Phe Gin Lys Ala Ala Ala He Ala lie 

65 70 75 80 

Asp Ala Ala Glu Arg Ala Leu He Ser His Glu Gin Asp Ser Pro Leu 

85 90 95 

Pro Lys Thr Ala Asp Pro Arg Val Gin He Ala Gly Asn Tyr Ser Pro 

100 105 110 

Val Pro Glu Ser Ser Val Arg Arg Asn Leu Thr Val Glu Gly Thr He 
115 120 125 

Pro Asp Cys He Asp Gly Val Tyr He Arg Asn Gly Ala Asn Pro Met 

4 3 ffif£# 2001-3002857 
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130 135 140 

Phe Glu Pro Thr Ala Gly His His Leu Phe Asp Gly Asp Gly Met Val 
145 150 155 160 

His Ala Val Lys He Thr Asn Gly Ser Ala Ser Tyr Ala Cys Arg Phe 

165 170 175 

Thr Lys Thr Glu Arg Leu Val Gin Glu Lys Arg Leu Gly Arg Pro Val 
180 185 190 

Phe Pro Lys Ala He Gly Glu Leu His Gly His Ser Gly He Ala Arg 

195 200 205 

Leu Met Leu Phe Tyr Ala Arg Gly Leu Cys Gly Leu He Asn Asn Gin 

210 215 220 

Asn Gly Val Gly Val Ala Asn Ala Gly Leu Val Tyr Phe Asn Asn Arg 

225 230 235 240 

Leu Leu Ala Met Ser Glu Asp Asp Leu Pro Tyr Gin Leu Lys He Thr 

2 45 250 255 

Gin Thr Gly Asp Leu Gin Thr Val Gly Arg Tyr Asp Phe Asp Gly Gin 
260 265 270 

Leu Lys Ser Ala Met He Ala His Pro Lys Leu Asp Pro Val Thr Lys 

275 280 285 
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Glu Leu His Ala Leu Ser Tyr Asp Val Val Lys Lys Pro Tyr Leu Lys 

290 295 300 

Tyr Phe Arg Phe Ser Pro Asp Gly Val Lys Ser Pro Glu Leu Glu He 

305 310 315 320 

Pro Leu Glu Thr Pro Thr Met He His Asp Phe Ala He Thr Glu Asn 

325 330 335 

Phe Val Val He Pro Asp Gin Gin Val Val phe Lys Leu Gly Glu Met 
340 345 350 

He Ser Gly Lys Ser Pro Val Val Phe Asp Gly Glu Lys Val Ser Arg 

355 360 365 

Leu Gly He Met Pro Lys Asp Ala Thr Glu Ala Ser Gin He He Trp 

370 375 380 

Val Asn Ser Pro Glu Thr Phe Cys Phe His Leu Trp Asn Ala Trp Glu 

385 390 395 400 

Ser Pro Glu Thr Glu Glu He Val Val He Gly Ser Cys Met Ser Pro 

405 410 415 

Ala Asp Ser He Phe Asn Glu Arg Asp Glu Ser Leu Arg Ser Val Leu 
420 425 430 

Ser Glu He Arg He Asn Leu Arg Thr Arg Lys Thr Thr Arg Arg Ser 

435 440 445 
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Leu Leu Val Asn Glu Asp Val Asn Leu Glu lie Gly Met Val Asn Arg 

450 455 460 

Asn Arg Leu Gly Arg Lys Thr Arg Phe Ala Phe Leu Ala He Ala Tyr 

465 470 475 480 

Pro Trp Pro Lys Val Ser Gly Phe Ala Lys Val Asp Leu Cys Thr Gly 

485 490 495 

Glu Met Lys Lys Tyr He Tyr Gly Gly Glu Lys Tyr Gly Gly Glu Pro 
500 505 510 

Phe Phe Leu Pro Gly Asn Ser Gly Asn Gly Glu Glu Asn Glu Asp Asp 

515 520 525 

Gly Tyr He Phe Cys His Val His Asp Glu Glu Thr Lys Thr Ser Glu 

530 535 540 

Leu Gin He He Asn Ala Val Asn Leu Lys Leu Glu Ala Thr He Lys 

54 5 550 555 560 

Leu Pro Ser Arg Val Pro Tyr Gly Phe His Gly Thr Phe Val Asp Ser 

565 570 575 

Asn Glu Leu Val Asp Gin Leu 
580 
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<210> 3 
<211> 1788 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(1788) 

<400> 3 

atg gac tct gtt tct tct tct tec ttc etc tec tec aca ttc tct ctt 48 

Met Asp Ser Val Ser Ser Ser Ser Phe Leu Ser Ser Thr Phe Ser Leu 

15 10 15 

cat cac tct ctt ctt cgc cgc cga tct tec tct cct act etc etc cgt 96 
His His Ser Leu Leu Arg Arg Arg Ser Ser Ser Pro Thr Leu Leu Arg 

20 25 30 

ate aac tec gec gtc gtc gaa gaa cgt tct cca ate aca aac cca age 144 
He Asn Ser Ala Val Val Glu Glu Arg Ser Pro He Thr Asn Pro Ser 
35 40 45 

gac aac aat gat cgt cgt aac aaa ccc aaa aca etc cac aac cga acc 192 
Asp Asn Asn Asp Arg Arg Asn Lys Pro Lys Thr Leu His Asn Arg Thr 

50 55 60 

aat cac acc tta gtc tea tea cca ccg aaa etc cga cca gaa atg act 240 
Asn His Thr Leu Val Ser Ser Pro Pro Lys Leu Arg Pro Glu Met Thr 

65 70 75 80 
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etc gca aca get etc ttc acc acc gtc gaa gat gta ate aac acg ttc 288 
Leu Ala Thr Ala Leu Phe Thr Thr Val Glu Asp Val He Asn Thr Phe 

85 90 95 

ate gat cca cct tea cgt cct tec gtt gat cca aaa cat gtc etc tct 336 
He Asp Pro Pro Ser Arg Pro Ser Val Asp Pro Lys His Val Leu Ser 
100 105 110 

gat aac ttc get cct gtc etc gac gag ctt cct cca aca gac tgt gaa 384 
Asp Asn Phe Ala Pro Val Leu Asp Glu Leu Pro Pro Thr Asp Cys Glu 

H5 120 ' 125 

ate ate cac ggc act ctt cca ctg tea ctt aac ggc get tac ate cgt 432 
He He His Gly Thr Leu Pro Leu Ser Leu Asn Gly Ala Tyr He Arg 

130 135 140 

aac ggt cca aat cca cag ttt etc cct cgt ggt cct tac cat etc ttc 480 
Asn Gly Pro Asn Pro Gin Phe Leu Pro Arg Gly Pro Tyr His Leu Phe 

145 150 155 160 

gac ggc gac ggt atg ctt cac gee ata aaa ate cac aac ggt aaa gec 528 
Asp Gly Asp Gly Met Leu His Ala He Lys He His Asn Gly Lys Ala 

165 170 175 



act etc tgt age aga tac gtc aag act tat aaa tac aac gtc gag aaa 
Thr Leu Cys Ser Arg Tyr Val Lys Thr Tyr Lys Tyr Asn Val Glu Lys 
180 185 190 



576 
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caa acc gga get ccg gtt atg cct aac gtg ttt tec gga ttc aac ggt 624 
Gin Thr Gly Ala Pro Val Met Pro Asn Val Phe Ser Gly Phe Asn Gly 

195 200 205 



gta acg gcg tea gta get cgt gga get tta acg gca get agg gtt tta 
Val Thr Ala Ser Val Ala Arg Gly Ala Leu Thr Ala Ala Arg Val Leu 

210 215 220 



672 



acc gga cag tat aat ccg gtt aac ggc att ggt tta get aat aca agt 
Thr Gly Gin Tyr Asn Pro Val Asn Gly He Gly Leu Ala Asn Thr Ser 

225 230 235 240 



720 



eta get ttc ttc agt aac cgt etc ttt get tta ggt gaa tct gat tta 
Leu Ala Phe Phe Ser Asn Arg Leu Phe Ala Leu Gly Glu Ser Asp Leu 

245 250 255 



768 



ccc tac gee gtc cga tta acc gaa tea gga gat att gaa acg ate gga 
Pro Tyr Ala Val Arg Leu Thr Glu Ser Gly Asp He Glu Thr He Gly 

260 265 270 



816 



egg tac gat ttc gac ggg aaa tta gcg atg agt 
Arg Tyr Asp Phe Asp Gly Lys Leu Ala Met Ser 

275 280 

aaa acc gat cca ata acc gga gaa act ttc get 
Lys Thr Asp Pro He Thr Gly Glu Thr Phe Ala 

290 295 

gtt cca ccg ttt tta aca tat ttc egg ttt gat 

4 9 



atg aca get cat cct 864 
Met Thr Ala His Pro 

285 

ttc egg tac ggt ccg 912 
Phe Arg Tyr Gly Pro 

300 

tec gec ggg aaa aaa 960 
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Val Pro Pro Phe Leu fhr Tyr Phe Arg Phe Asp Ser Ala Gly Lys Lys 

305 310 315 320 

caa aga gac gtt ccg ata ttc teg atg acg tct ccg teg ttt etc cat 1008 

Gin Arg Asp Val Pro He Phe Ser Met Thr Ser Pro Ser Phe Leu His 

325 330 335 

gac ttc gcg ate acg aaa cgt cac gcg att ttc gca gag att cag ctt 1056 

Asp Phe Ala He Thr Lys Arg His Ala He Phe Ala Glu He Gin Leu 

340 345 350 

ggc atg agg atg aac atg ttg gat ttg gtt etc gaa ggt ggt tct ccg 1104 

Gly Met Arg Met Asn Met Leu Asp Leu Val Leu Glu Gly Gly Ser Pro 

355 360 365 

gtt ggt act gat aac gga aaa act cca agg ctt gga gtg att cct aag 1152 

Val Gly Thr Asp Asn Gly Lys Thr Pro Arg Leu Gly Val He Pro Lys 

370 375 380 

tac gee gga gat gag teg gag atg aaa tgg ttc gaa gtt cct gga ttc 1200 

Tyr Ala Gly Asp Glu Ser Glu Met Lys Trp Phe Glu Val Pro Gly Phe 

385 390 395 400 

aat ate att cac get att aat get tgg gat gaa gat gat gga aac age 1248 

Asn He He His Ala He Asn Ala Trp Asp Glu Asp Asp Gly Asn Ser 

405 410 415 

gtc gtt ttg att gca ccg aat att atg teg att gaa cat act tta gag 1296 

Val Val Leu He Ala Pro Asn He Met Ser He Glu His Thr Leu Glu 
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420 425 430 

agg atg gat ctg gtt cat get ttg gtg gag aag gtg aag ate gat etc 1344 
Arg Met Asp Leu Val His Ala Leu Val Glu Lys Val Lys lie Asp Leu 

435 440 445 

gtc ace ggg att gtg aga cgt cat ccg ate tea gcg agg aat etc gat 1392 
Val Thr Gly He Val Arg Arg His Pro He Ser Ala Arg Asn Leu Asp 

450 455 460 

ttc get gtg att aat ccg gcg ttt etc ggg aga tgt age agg tac gtt 1440 
Phe Ala Val lie Asn Pro Ala Phe Leu Gly Arg Cys Ser Arg Tyr Val 

465 470 475 480 

tac gcg gcg att gga gat ccg atg ccg aag ate tec ggt gtg gtg aag 1488 
Tyr Ala Ala He Gly Asp Pro Met Pro Lys He Ser Gly Val Val Lys 

485 490 495 

ctt gat gtg tct aaa gga gat egg gat gat tgt acg gtg gee cgt aga 1536 
Leu Asp Val Ser Lys Gly Asp Arg Asp Asp Cys Thr Val Ala Arg Arg 
500 505 510 

atg tac ggt tea ggt tgt tac ggc gga gaa ccg ttt ttc gta get agg 1584 
Met Tyr Gly Ser Gly Cys Tyr Gly Gly Glu Pro Phe Phe Val Ala Arg 

515 520 525 

gat cct ggt aat ccg gag gcg gag gag gat gat ggt tat gtg gtg acg 1632 
Asp Pro Gly Asn Pro Glu Ala Glu Glu Asp Asp Gly Tyr Val Val Thr 

530 535 540 
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tat gtt cac gat gaa gtg act gga gaa teg aag ttt ctg gtg atg gac 
Tyr Val His Asp Glu Val Thr Gly Glu Ser Lys Phe Leu Val Met Asp 

545 550 555 560 



1680 



get aaa teg ccg gag ctt gaa ate gtc gee gee gtg agg ttg ccg cga 
Ala Lys Ser Pro Glu Leu Glu He Val Ala Ala Val Arg Leu Pro Arg 

565 570 575 



1728 



agg gtt ccg tac gga ttc cat ggg tta ttt gtc aag gaa agt gac ctt 
Arg Val Pro Tyr Gly Phe His Gly Leu Phe Val Lys Glu Ser Asp Leu 

580 585 5 g 0 



1776 



aat aag ctt taa 
Asn Lys Leu 

595 



1788 



<210> 4 
<211> 595 
<212> PRT 

<213> Arabidopsis thai i ana 
<400> 4 

Met Asp Ser Val Ser Ser Ser Ser Phe Leu Ser Ser Thr Phe Ser Leu 
1 5 10 15 

His His Ser Leu Leu Arg Arg Arg Ser Ser Ser Pro Thr Leu Leu Arg 

20 25 30 
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He Asn Ser Ala Val Val Glu Glu Arg Ser Pro lie Thr Asn Pro Ser 

35 40 45 

Asp Asn Asn Asp Arg Arg Asn Lys Pro Lys Thr Leu His Asn Arg Thr 

50 55 60 

Asn His Thr Leu Val Ser Ser Pro Pro Lys Leu Arg Pro Glu Met Thr 

65 70 75 80 

Leu Ala Thr Ala Leu Phe Thr Thr Val Glu Asp Val He Asn Thr Phe 

85 90 95 

He Asp Pro Pro Ser Arg Pro Ser Val Asp Pro Lys His Val Leu Ser 
100 105 110 

Asp Asn Phe Ala Pro Val Leu Asp Glu Leu Pro Pro Thr Asp Cys Glu 
115 120 125 

lie He His Gly Thr Leu Pro Leu Ser Leu Asn Gly Ala Tyr He. Arg 
130 135 140 

Asn Gly Pro Asn Pro Gin Phe Leu Pro Arg Gly Pro Tyr His Leu Phe 

145 150 155 160 

Asp Gly Asp Gly Met Leu His Ala lie Lys He His Asn Gly Lys Ala 
165 170 175 

Thr Leu Cys Ser Arg Tyr Val Lys Thr Tyr Lys Tyr Asn Val Glu Lys 

5 3 2001-3002857 
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180 185 190 

Gin Thr Gly Ala Pro Val Met Pro Asn Val Phe Ser Gly Phe Asn Gly 

195 200 205 

Val Thr Ala Ser Val Ala Arg Gly Ala Leu Thr Ala Ala Arg Val Leu 

210 215 220 

Thr Gly Gin Tyr Asn Pro Val Asn Gly He Gly Leu Ala Asn Thr Ser 

225 230 235 240 

Leu Ala Phe Phe Ser Asn Arg Leu Phe Ala Leu Gly Glu Ser Asp Leu 

245 250 255 

Pro Tyr Ala Val Arg Leu Thr Glu Ser Gly Asp He Glu Thr He Gly 

260 265 270 

Arg Tyr Asp Phe Asp Gly Lys Leu Ala Met Ser Met Thr Ala His Pro 

275 280 285 

Lys Thr Asp Pro He Thr Gly Glu Thr Phe Ala Phe Arg Tyr Gly Pro 

290 295 300 

Val Pro Pro Phe Leu Thr Tyr Phe Arg Phe Asp Ser Ala Gly Lys Lys 

305 310 315 320 

Gin Arg Asp Val Pro lie Phe Ser Met Thr Ser Pro Ser Phe Leu His 

325 330 335 
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Asp Phe Ala lie Thr Lys Arg His Ala lie Phe Ala Glu He Gin Leu 

340 345 350 



Gly Met Arg Met Asn Met Leu Asp Leu Val Leu Glu Gly Gly Ser Pro 

355 360 365 

Val Gly Thr Asp Asn Gly Lys Thr Pro Arg Leu Gly Val He Pro Lys 

370 375 380 

Tyr Ala Gly Asp Glu Ser Glu Met Lys Trp Phe Glu Val Pro Gly Phe 

385 390 395 400 

Asn lie He His Ala lie Asn Ala Trp Asp Glu Asp Asp Gly Asn Ser 

405 410 415 

Val Val Leu He Ala Pro Asn He Met Ser lie Glu His Thr Leu Glu 

420 425 430 



Arg Met Asp Leu Val His Ala Leu Val Glu Lys Val Lys lie Asp Leu 

435 440 445 

Val Thr Gly He Val Arg Arg His Pro He Ser Ala Arg Asn Leu Asp 

450 455 460 

Phe Ala Val lie Asn Pro Ala Phe Leu Gly Arg Cys Ser Arg Tyr Val 

465 470 475 480 

Tyr Ala Ala lie Gly Asp Pro Met Pro Lys He Ser Gly Val Val Lys 

485 490 495 
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Leu Asp Val Ser Lys Gly Asp Arg Asp Asp Cys Thr Val Ala Arg Arg 

500 505 510 

Met Tyr Gly Ser Gly Cys Tyr Gly Gly Glu Pro Phe Phe Val Ala Arg 

515 520 525 

Asp Pro Gly Asn Pro Glu Ala Glu Glu Asp Asp Gly Tyr Val Val Thr 

530 535 540 

Tyr Val His Asp Glu Val Thr Gly Glu Ser Lys Phe Leu Val Met Asp 

545 550 555 560 

Ala Lys Ser Pro Glu Leu Glu He Val Ala Ala Val Arg Leu Pro Arg 

565 570 575 

Arg Val Pro Tyr Gly Phe His Gly Leu Phe Val Lys Glu Ser Asp Leu 
580 585 590 

Asn Lys Leu 
595 

<210> 5 
<211> 1800 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 
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<221> CDS 

<222> (1)..(1800) 

<400> 5 

atg get tct ttc acg gca acg get gcg gtt tct ggg aga tgg ctt ggt 48 
Met Ala Ser Phe Thr Ala Thr Ala Ala Val Ser Gly Arg Trp Leu Gly 
1 5 10 15 

ggc aat cat act cag ccg cca tta teg tct tct caa age tec gac ttg 96 
Gly Asn His Thr Gin Pro Pro Leu Ser Ser Ser Gin Ser Ser Asp Leu 

20 25 30 

agt tat tgt age tec tta cct atg gee agt cgt gtc aca cgt aag etc 144 
Ser Tyr Cys Ser Ser Leu Pro Met Ala Ser Arg Val Thr Arg Lys Leu 

35 40 45 

aat gtt tea tct gcg ctt cac act cct cca get ctt cat ttc cct aag 192 
Asn Val Ser Ser Ala Leu His Thr Pro Pro Ala Leu His Phe Pro Lys 

50 55 60 

caa tea tea aac tct ccc gee att gtt gtt aag ccc aaa gee aaa gaa 240 
Gin Ser Ser Asn Ser Pro Ala lie Val Val Lys Pro Lys Ala Lys Glu 

65 70 75 80 

tec aac act aaa cag atg aat ttg ttc cag aga gcg gcg gcg gca gcg 288 
Ser Asn Thr Lys Gin Met Asn Leu Phe Gin Arg Ala Ala Ala Ala Ala 

85 90 95 

ttg gac gcg gcg gag ggt ttc ctt gtc age cac gag aag eta cac ccg 336 

5 7 £BIE# 2001-3002857 
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Leu Asp Ala Ala Glu Gly Phe Leu Val Ser His Glu Lys Leu His Pro 
100 105 110 

ctt cct aaa acg get gat cct agt gtt cag ate gee gga aat ttt get 384 
Leu Pro Lys Thr Ala Asp Pro Ser Val Gin He Ala Gly Asn Phe Ala 

115 120 125 

ccg gtg aat gaa cag ccc gtc egg cgt aat ctt ccg gtg gtc gga aaa 432 
Pro Val Asn Glu Gin Pro Val Arg Arg Asn Leu Pro Val Val Gly Lys 
130 135 140 

ctt ccc gat tec ate aaa gga gtg tat gtg cgc aac gga get aac cca 480 
Leu Pro Asp Ser He Lys Gly Val Tyr Val Arg Asn Gly Ala Asn Pro 
145 150 155 160 

ctt cac gag ccg gtg aca ggt cac cac ttc ttc gac gga gac ggt atg 528 
Leu His Glu Pro Val Thr Gly His His Phe Phe Asp Gly Asp Gly Met 
165 170 175 

gtt cac gee gtc aaa ttc gaa cac ggt tea get age tac get tgc egg 576 
Val His Ala Val Lys Phe Glu His Gly Ser Ala Ser Tyr Ala Cys Arg 

180 185 190 

ttt act cag act aac egg ttt gtt cag gaa cgt caa ttg ggt cga ccg 624 
Phe Thr Gin Thr Asn Arg Phe Val Gin Glu Arg Gin Leu Gly Arg Pro 

195 200 205 

gtt ttc ccc aaa gee ate ggt gag ctt cac ggc cac ace ggt att gee 672 
Val Phe Pro Lys Ala He Gly Glu Leu His Gly His Thr Gly He Ala 
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210 215 220 

cga etc atg eta ttc tac gec aga get gca gee ggt ata gtc gac ccg 720 

Arg Leu Met Leu Phe Tyr Ala Arg Ala Ala Ala Gly He Val Asp Pro 

225 230 235 240 

gca cac gga acc ggt gta get aac gec ggt ttg gtc tat ttc aat ggc 768 

Ala His Gly Thr Gly Val Ala Asn Ala Gly Leu Val Tyr Phe Asn Gly 

245 250 255 

egg tta ttg get atg teg gag gat gat tta cct tac caa gtt cag ate 816 

Arg Leu Leu Ala Met Ser Glu Asp Asp Leu Pro Tyr Gin Val Gin He 

260 265 270 

act ccc aat gga gat tta aaa acc gtt ggt egg ttc gat ttt gat gga 864 

Thr Pro Asn Gly Asp Leu Lys Thr Val Gly Arg Phe Asp Phe Asp Gly 

275 280 285 

caa tta gaa tec aca atg att gec cac ccg aaa gtc gac ccg gaa tec 912 

Gin Leu Glu Ser Thr Met lie Ala His Pro Lys Val Asp Pro Glu Ser 

290 295 300 

ggt gaa etc ttc get tta age tac gac gtc gtt tea aag cct tac eta 960 

Gly Glu Leu Phe Ala Leu Ser Tyr Asp Val Val Ser Lys Pro Tyr Leu 

305 310 315 320 

aaa tac ttc cga ttc tea ccg gac gga act aaa tea ccg gac gtc gag 1008 

Lys Tyr Phe Arg Phe Ser Pro Asp Gly Thr Lys Ser Pro Asp Val Glu 

325 330 335 
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att cag ctt gat cag cca acg atg atg cac gat ttc gcg att aca gag 1056 

He Gin Leu Asp Gin Pro Thr Met Met His Asp Phe Ala He Thr Glu 

340 345 350 

aac ttc gtc gtc gta cct gac cag caa gtc gtt ttc aag ctg ccg gag 1104 

Asn Phe Val Val Val Pro Asp Gin Gin Val Val Phe Lys Leu Pro Glu 

355 360 365 

atg ate cgc ggt ggg tct ccg gtg gtt tac gac aag aac aag gtc gca 1152 

Met lie Arg Gly Gly Ser Pro Val Val Tyr Asp Lys Asn Lys Val Ala 

370 375 380 

aga ttc ggg att tta gac aaa tac gec gaa gat tea teg aac att aag 1200 

Arg Phe Gly He Leu Asp Lys Tyr Ala Glu Asp Ser Ser Asn He Lys 

385 390 395 400 

tgg att gat get cca gat tgc ttc tgc ttc cat etc tgg aac get tgg 1248 

Trp lie Asp Ala Pro Asp Cys Phe Cys Phe His Leu Trp Asn Ala Trp 

405 410 415 

gaa gag cca gaa aca gat gaa gtc gtc gtg ata ggg tec tgt atg act 1296 

Glu Glu Pro Glu Thr Asp Glu Val Val Val He Gly Ser Cys Met Thr 

420 425 430 

cca cca gac tea att ttc aac gag tct gac gag aat etc aag agt gtc 1344 

Pro Pro Asp Ser lie Phe Asn Glu Ser Asp Glu Asn Leu Lys Ser Val 

435 440 445 
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ctg tct gaa ate cgc ctg aat etc aaa ace ggt gaa tea act cgc cgt 1392 
Leu Ser Glu He Arg Leu Asn Leu Lys Thr Gly Glu Ser Thr Arg Arg 

450 455 460 

ccg ate ate tec aac gaa gat caa caa gtc aac etc gaa gca ggg atg 1440 
Pro He He Ser Asn Glu Asp Gin Gin Val Asn Leu Glu Ala Gly Met 

465 470 475 480 

gtc aac aga aac atg etc ggc cgt aaa ace aaa ttc get tac ttg get 1488 
Val Asn Arg Asn Met Leu Gly Arg Lys Thr Lys Phe Ala Tyr Leu Ala 

485 4go 4g5 

tta gee gag ccg tgg cct aaa gtc tea gga ttc get aaa gtt gat etc 1536 
Leu Ala Glu Pro Trp Pro Lys Val Ser Gly Phe Ala Lys Val Asp Leu 

500 505 510 

act act gga gaa gtt aag aaa cat ctt tac ggc gat aac cgt tac gga 1584 
Thr Thr Gly Glu Val Lys Lys His Leu Tyr Gly Asp Asn Arg Tyr Gly 

515 520 525 



gga gag cct ctg ttt etc ccc gga gaa gga gga gag gaa gac gaa gga 1632 
Gly Glu Pro Leu Phe Leu Pro Gly Glu Gly Gly Glu Glu Asp Glu Gly 

530 535 540 



tac ate etc tgt ttc gtt cac gac gag aag aca tgg aaa teg gag tta 1680 
Tyr He Leu Cys Phe Val His Asp Glu Lys Thr Trp Lys Ser Glu Leu 

545 550 555 



560 



cag ata gtt aac gee gtt age tta gag gtt gaa gca acg gtt aaa ctt 1728 



6 1 
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Gin He Val Asn Ala Val Ser Leu Glu Val Glu Ala Thr Val Lys Leu 

565 570 575 

ccg tea agg gtt ccg tac gga ttt cac ggt aca ttc ate gga gee gat 1776 
Pro Ser Arg Val Pro Tyr Gly Phe His Gly Thr Phe He Gly Ala Asp 
580 585 590 

gat ttg gcg aag cag gtc gtg tga 1800 
Asp Leu Ala Lys Gin Val Val 

595 600 



<210> 6 
<211> 599 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 6 

Met Ala Ser Phe Thr Ala Thr Ala Ala Val Ser Gly Arg Trp Leu Gly 

15 10 15 

Gly Asn His Thr Gin Pro Pro Leu Ser Ser Ser Gin Ser Ser Asp Leu 
20 25 30 

Ser Tyr Cys Ser Ser Leu Pro Met Ala Ser Arg Val Thr Arg Lys Leu 

35 .40 45 

Asn Val Ser Ser Ala Leu His Thr Pro Pro Ala Leu His Phe Pro Lys 

50 55 60 
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Gin Ser Ser Asn Ser Pro Ala He Val Val Lys Pro Lys Ala Lys Glu 
65 70 75 80 

Ser Asn Thr Lys Gin Met Asn Leu Phe Gin Arg Ala Ala Ala Ala Ala 

85 90 95 

Leu Asp Ala Ala Glu Gly Phe Leu Val Ser His Glu Lys Leu His Pro 
100 105 110 

Leu Pro Lys Thr Ala Asp Pro Ser Val Gin lie Ala Gly Asn Phe Ala 

115 120 125 

Pro Val Asn Glu Gin Pro Val Arg Arg Asn Leu Pro Val Val Gly Lys 
130 135 140 

Leu Pro Asp Ser lie Lys Gly Val Tyr Val Arg Asn Gly Ala Asn Pro 

145 150 155 160 

Leu His Glu Pro Val Thr Gly His His Phe Phe Asp Gly Asp Gly Met 

165 170 175 

Val His Ala Val Lys Phe Glu His Gly Ser Ala Ser Tyr Ala Cys Arg 
180 185 190 

Phe Thr Gin Thr Asn Arg Phe Val Gin Glu Arg Gin Leu Gly Arg Pro 

195 200 205 

Val Phe Pro Lys Ala He Gly Glu Leu His Gly His Thr Gly He Ala 
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210 215 220 

Arg Leu Met Leu Phe Tyr Ala Arg Ala Ala Ala Gly He Val Asp Pro 

225 230 235 240 

Ala His Gly Thr Gly Val Ala Asn Ala Gly Leu Val Tyr Phe Asn Gly 

245 250 255 

Arg Leu Leu Ala Met Ser Glu Asp Asp Leu Pro Tyr Gin Val Gin He 
260 265 270 

Thr Pro Asn Gly Asp Leu Lys Thr Val Gly Arg Phe Asp phe Asp Gly 

275 280 285 

Gin Leu Glu Ser Thr Met lie Ala His Pro Lys Val Asp Pro Glu Ser 

290 295 300 

Gly Glu Leu Phe Ala Leu Ser Tyr Asp Val Val Ser Lys Pro Tyr Leu 
305 310 315 320 

Lys Tyr Phe Arg Phe Ser Pro Asp Gly Thr Lys Ser Pro Asp Val Glu 

325 330 335 

He Gin Leu Asp Gin Pro Thr Met Met His Asp Phe Ala He Thr Glu 
340 345 350 

Asn Phe Val Val Val Pro Asp Gin Gin Val Val phe Lys Leu Pro Glu 

355 360 365 
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Met lie Arg Gly Gly Ser Pro Val Val Tyr Asp Lys Asn Lys Val Ala 
370 375 380 

Arg Phe Gly He Leu Asp Lys Tyr Ala Glu Asp Ser Ser Asn He Lys 
385 390 395 400 

Trp lie Asp Ala Pro Asp Cys Phe Cys Phe His Leu Trp Asn Ala Trp 

405 410 415 

Glu Glu Pro Glu Thr Asp Glu Val Val Val He Gly Ser Cys Met Thr 

420 425 430 

Pro Pro Asp Ser lie Phe Asn Glu Ser Asp Glu Asn Leu Lys Ser Val 
435 440 445 

Leu Ser Glu He Arg Leu Asn Leu Lys Thr Gly Glu Ser Thr Arg Arg 
450 455 460 

Pro He He Ser Asn Glu Asp Gin Gin Val Asn Leu Glu Ala Gly Met 
465 470 475 480 

Val Asn Arg Asn Met Leu Gly Arg Lys Thr Lys Phe Ala Tyr Leu Ala 

485 490 495 

Leu Ala Glu Pro Trp Pro Lys Val Ser Gly Phe Ala Lys Val Asp Leu 

500 505 510 

Thr Thr Gly Glu Val Lys Lys His Leu Tyr Gly Asp Asn Arg Tyr Gly 

515 520 525 
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Gly Glu Pro Leu Phe Leu Pro Gly Glu Gly Gly Glu Glu Asp Glu Gly 

530 535 540 

Tyr He Leu Cys Phe Val His Asp Glu Lys Thr Trp Lys Ser Glu Leu 

545 550 555 560 

Gin He Val Asn Ala Val Ser Leu Glu Val Glu Ala Thr Val Lys Leu 

565 570 575 

Pro Ser Arg Val Pro Tyr Gly Phe His Gly Thr Phe He Gly Ala Asp 
580 585 590 

Asp Leu Ala Lys Gin Val Val 

595 

<210> 7 
<211> 1617 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(1617) 

<400> 7 

atg gcg gag aaa etc agt gat ggc age age ate ate tea gtc cat cct 48 
Met Ala Glu Lys Leu Ser Asp Gly Ser Ser lie He Ser Val His Pro 
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15 10 15 

aga ccc tec aag ggt ttc tec teg aag ctt etc gat ctt etc gag aga 96 
Arg Pro Ser Lys Gly Phe Ser Ser Lys Leu Leu Asp Leu Leu Glu Arg 

20 25 30 

ctt gtt gtc aag etc atg cac gat get tct etc cct etc cac tac etc 144 
Leu Val Val Lys Leu Met His Asp Ala Ser Leu Pro Leu His Tyr Leu 
35 40 45 

tea ggc aac ttc get ccc ate cgt gat gaa act cct ccc gtc aag gat 192 
Ser Gly Asn Phe Ala Pro He Arg Asp Glu Thr Pro Pro Val Lys Asp 

50 55 60 

etc ccc gtc cat gga ttt ctt ccc gaa tgc ttg aat ggt gaa ttt gtg 240 
Leu Pro Val His Gly Phe Leu Pro Glu Cys Leu Asn Gly Glu Phe Val 

65 70 75 80 

agg gtt ggt cca aac ccc aag ttt gat get gtc get gga tat cac tgg 288 
Arg Val Gly Pro Asn Pro Lys Phe Asp Ala Val Ala Gly Tyr His Trp 

85 90 95 

ttt gat gga gat ggg atg att cat ggg gta cgc ate aaa gat ggg aaa 336 
Phe Asp Gly Asp Gly Met lie His Gly Val Arg He Lys Asp Gly Lys 
100 105 110 

get act tat gtt tct cga tat gtt aag aca tea cgt ctt aag cag gaa 384 
Ala Thr Tyr Val Ser Arg Tyr Val Lys Thr Ser Arg Leu Lys Gin Glu 
115 120 125 
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gag ttc ttc gga get gec aaa ttc atg aag att ggt gac ctt aag ggg 432 
Glu Phe Phe Gly Ala Ala Lys Phe Met Lys He Gly Asp Leu Lys Gly 
130 135 140 

ttt ttc gga ttg eta atg gtc aat gtc caa cag ctg aga acg aag etc 480 
Phe Phe Gly Leu Leu Met Val Asn Val Gin Gin Leu Arg Thr Lys Leu 

145 150 155 160 

aaa ata ttg gac aac act tat gga aat gga act gec aat aca gca etc 528 
Lys He Leu Asp Asn Thr Tyr Gly Asn Gly Thr Ala Asn Thr Ala Leu 
165 170 175 

gta tat cac cat gga aaa ctt eta gca tta cag gag gca gat aag ccg 576 
Val Tyr His His Gly Lys Leu Leu Ala Leu Gin Glu Ala Asp Lys Pro 

180 185 190 

tac gtc ate aaa gtt ttg gaa gat gga gac ctg caa act ctt ggt ata 624 
Tyr Val He Lys Val Leu Glu Asp Gly Asp Leu Gin Thr Leu Gly He 

195 200 205 

ata gat tat gac aag aga ttg acc cac tec ttc act get cac cca aaa 672 
lie Asp Tyr Asp Lys Arg Leu Thr His Ser Phe Thr Ala His Pro Lys 
210 215 220 

gtt gac ccg gtt acg ggt gaa atg ttt aca ttc ggc tat teg cat acg 720 
Val Asp Pro Val Thr Gly Glu Met Phe Thr Phe Gly Tyr Ser His Thr 

225 230 235 240 
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cca cct tat etc aca tac aga gtt ate teg aaa gat ggc att atg cat 768 
Pro Pro Tyr Leu Thr Tyr Arg Val He Ser Lys Asp Gly He Met His 

245 250 255 

gac cca gtc cca att act ata tea gag cct ate atg atg cat gat ttt 816 
Asp Pro Val Pro He Thr He Ser Glu Pro He Met Met His Asp Phe 
260 265 270 

get att act gag act tat gca ate ttc atg gat ctt cct atg cac ttc 864 
Ala He Thr Glu Thr Tyr Ala He Phe Met Asp Leu Pro Met His Phe 

275 280 285 

agg cca aag gaa atg gtg aaa gag aag aaa atg ata tac tea ttt gat 912 
Arg Pro Lys Glu Met Val Lys Glu Lys Lys Met He Tyr Ser Phe Asp 

290 295 300 

ccc aca aaa aag get cgt ttt ggt gtt ctt cca cgc tat gee aag gat 960 
Pro Thr Lys Lys Ala Arg Phe Gly Val Leu Pro Arg Tyr Ala Lys Asp 

305 310 315 320 

gaa ctt atg att aga tgg ttt gag ctt ccc aac tgc ttt att ttc cac 1008 
Glu Leu Met He Arg Trp Phe Glu Leu Pro Asn Cys Phe lie Phe His 

325 330 335 

aac gee aat get tgg gaa gaa gag gat gaa gtc gtc etc ate act tgt 1056 
Asn Ala Asn Ala Trp Glu Glu Glu Asp Glu Val Val Leu lie Thr Cys 

340 345 350 

cgt ctt gag aat cca gat ctt gac atg gtc agt ggg aaa gtg aaa gaa 1104 

6 9 ftfl# 2 0 0 1 - 3 0 0 2 8 5 7 



#2000—010056 



Arg Leu Glu Asn Pro Asp Leu Asp Met Val Ser Gly Lys Val Lys Glu 

355 360 365 

aaa etc gaa aat ttt ggc aac gaa ctg tac gaa atg aga ttc aac atg 1152 
Lys Leu Glu Asn Phe Gly Asn Glu Leu Tyr Glu Met Arg Phe Asn Met 

370 375 380 

aaa acg ggc tea get tct caa aaa aaa eta tec gca tct gcg gtt gat 1200 
Lys Thr Gly Ser Ala Ser Gin Lys Lys Leu Ser Ala Ser Ala Val Asp 

385 390 395 400 

ttc ccc aga ate aat gag tgc tac acc gga aag aaa cag aga tac gta 1248 
Phe Pro Arg He Asn Glu Cys Tyr Thr Gly Lys Lys Gin Arg Tyr Val 

405 410 415 

tat gga aca att ctg gac agt ate gca aag gtt acc gga ate ate aag 1296 
Tyr Gly Thr He Leu Asp Ser He Ala Lys Val Thr Gly He lie Lys 

420 425 430 

ttt gat ctg cat gca gaa get gag aca ggg aaa aga atg ctg gaa gta 1344 
Phe Asp Leu His Ala Glu Ala Glu Thr Gly Lys Arg Met Leu Glu Val 

435 440 445 

gga ggt aat ate aaa gga ata tat gac ctg gga gaa ggc aga tat ggt 1392 
Gly Gly Asn He Lys Gly He Tyr Asp Leu Gly Glu Gly Arg Tyr Gly 

450 455 460 

tea gag get ate tat gtt ccg cgt gag aca gca gaa gaa gac gac ggt 1440 
Ser Glu Ala He Tyr Val Pro Arg Glu Thr Ala Glu Glu Asp Asp Gly 

7 0 ffifE#2 0 0 1 - 3 0 0 2 8 5 7 



#2000-010056 



465 470 475 480 

tac ttg ata ttc ttt gtt cat gat gaa aac aca ggg aaa tea tgc gtg 1488 
Tyr Leu He Phe Phe Val His Asp Glu Asn Thr Gly Lys Ser Cys Val 

485 490 495 

act gtg ata gac gca aaa aca atg teg get gaa ccg gtg gca gtg gtg 1536 
Thr Val He Asp Ala Lys Thr Met Ser Ala Glu Pro Val Ala Val Val 

500 505 510 

gag ctg ccg cac agg gtc cca tat ggc ttc cat gec ttg ttt gtt aca 1584 
Glu Leu Pro His Arg Val Pro Tyr Gly Phe His Ala Leu Phe Val Thr 

515 520 525 

gag gaa caa etc cag gaa caa act ctt ata taa 1617 
Glu Glu Gin Leu Gin Glu Gin Thr Leu He 

530 535 



<210> 8 
<211> 538 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 8 

Met Ala Glu Lys Leu Ser Asp Gly Ser Ser lie He Ser Val His Pro 
1 5 10 15 



Arg Pro Ser Lys Gly Phe Ser Ser Lys Leu Leu Asp Leu Leu Glu Arg 

7 1 ffiSE#2 0 0 1 - 3 0 0 2 8 5 7 



#12000 — 010056 



20 25 30 

Leu Val Val Lys Leu Met His Asp Ala Ser Leu Pro Leu His Tyr Leu 

35 40 45 

Ser Gly Asn Phe Ala Pro He Arg Asp Glu Thr Pro Pro Val Lys Asp 

50 55 60 

Leu Pro Val His Gly Phe Leu Pro Glu Cys Leu Asn Gly Glu Phe Val 

65 70 75 80 

Arg Val Gly Pro Asn Pro Lys Phe Asp Ala Val Ala Gly Tyr His Trp 
85 90 95 

Phe Asp Gly Asp Gly Met He His Gly Val Arg lie Lys Asp Gly Lys 
100 105 110 

Ala Thr Tyr Val Ser Arg Tyr Val Lys Thr Ser Arg Leu Lys Gin Glu 

115 120 125 

Glu Phe Phe Gly Ala Ala Lys Phe Met Lys lie Gly Asp Leu Lys Gly 

130 135 140 

Phe Phe Gly Leu Leu Met Val Asn Val Gin Gin Leu Arg Thr Lys Leu 

145 150 155 160 

Lys He Leu Asp Asn Thr Tyr Gly Asn Gly Thr Ala Asn Thr Ala Leu 

165 170 175 



miiE#2 001-3002857 



#2000—010056 

Val Tyr His His Gly Lys Leu Leu Ala Leu Gin Glu Ala Asp Lys Pro 
180 185 190 

Tyr Val lie Lys Val Leu Glu Asp Gly Asp Leu Gin Thr Leu Gly He 

195 200 205 

He Asp Tyr Asp Lys Arg Leu Thr His Ser Phe Thr Ala His Pro Lys 

210 215 220 

Val Asp Pro Val Thr Gly Glu Met Phe Thr Phe Gly Tyr Ser His Thr 

225 230 235 240 

Pro Pro Tyr Leu Thr Tyr Arg Val lie Ser Lys Asp Gly He Met His 

245 250 255 

Asp Pro Val Pro He Thr He Ser Glu Pro He Met Met His Asp Phe 

260 265 270 

Ala He Thr Glu Thr Tyr Ala He Phe Met Asp Leu Pro Met His Phe 

275 280 285 

Arg Pro Lys Glu Met Val Lys Glu Lys Lys Met He Tyr Ser Phe Asp 

290 295 300 

Pro Thr Lys Lys Ala Arg Phe Gly Val Leu Pro Arg Tyr Ala Lys Asp 

305 310 315 320 

Glu Leu Met He Arg Trp Phe Glu Leu Pro Asn Cys Phe He Phe His 

325 330 335 



2001-3002857 



#2000—010056 



Asn Ala Asn Ala Trp Glu Glu Glu Asp Glu Val Val Leu He Thr Cys 

340 345 350 

Arg Leu Glu Asn Pro Asp Leu Asp Met Val Ser Gly Lys Val Lys Glu 

355 360 365 

Lys Leu Glu Asn Phe Gly Asn Glu Leu Tyr Glu Met Arg Phe Asn Met 

370 375 380 

Lys Thr Gly Ser Ala Ser Gin Lys Lys Leu Ser Ala Ser Ala Val Asp 

385 390 395 400 

Phe Pro Arg He Asn Glu Cys Tyr Thr Gly Lys Lys Gin Arg Tyr Val 
405 410 415 

Tyr Gly Thr He Leu Asp Ser He Ala Lys Val Thr Gly He He Lys 
420 425 430 

Phe Asp Leu His Ala Glu Ala Glu Thr Gly Lys Arg Met Leu Glu Val 

435 440 445 

Gly Gly Asn He Lys Gly He Tyr Asp Leu Gly Glu Gly Arg Tyr Gly 

450 455 460 

Ser Glu Ala He Tyr Val Pro Arg Glu Thr Ala Glu Glu Asp Asp Gly 

465 470 475 480 

Tyr Leu He Phe Phe Val His Asp Glu Asn Thr Gly Lys Ser Cys Val 

7 4 2001-3002857 



#2000—010056 
485 490 495 

Thr Val lie Asp Ala Lys Thr Met Ser Ala Glu Pro Val Ala Val Val 

500 505 510 

Glu Leu Pro His Arg Val Pro Tyr Gly Phe His Ala Leu Phe Val Thr 

515 520 525 

Glu Glu Gin Leu Gin Glu Gin Thr Leu He 

530 535 



<210> 9 
<211> 1734 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(1734) 

<400> 9 

atg caa cac tct ctt cgt tct gat 
Met Gin His Ser Leu Arg Ser Asp 

1 5 

cgt tct cat tta ctt cca caa ccc 
Arg Ser His Leu Leu Pro Gin Pro 

20 



ctt ctt ccg acg aag act tct cct 48 
Leu Leu Pro Thr Lys Thr Ser Pro 
10 15 

aaa aat gca aat att tct cga cga 96 
Lys Asn Ala Asn He Ser Arg Arg 

25 30 



2001-3002857 



#2000—010056 



att etc att aac cct ttc aag ata ccg aca ctt cct gat etc act tct 144 
He Leu He Asn Pro Phe Lys He Pro Thr Leu Pro Asp Leu Thr Ser 

35 40 45 

ccg gtt ccg tea ccg gtt aag etc aaa cca acg tat cca aac tta aac 192 
Pro Val Pro Ser Pro Val Lys Leu Lys Pro Thr Tyr Pro Asn Leu Asn 

50 55 60 

ctt ctt cag aag eta gcg get acg atg etc gac aag att gag tec tct 240 
Leu Leu Gin Lys Leu Ala Ala Thr Met Leu Asp Lys He Glu Ser Ser 
65 70 75 80 

ate gtt att cct atg gag cag aat cgc ccg ctt cct aaa ccg acc gac 288 
He Val He Pro Met Glu Gin Asn Arg Pro Leu Pro Lys Pro Thr Asp 

85 90 95 

ccg gcg gtt caa tta tea ggt aac ttc get ccg gtt aat gaa tgt ccg 336 
Pro Ala Val Gin Leu Ser Gly Asn Phe Ala Pro Val Asn Glu Cys Pro 
100 105 110 

gtt cag aac ggt tta gaa gtg gtt ggt cag att cct tct tgt eta aaa 384 
Val Gin Asn Gly Leu Glu Val Val Gly Gin He Pro Ser Cys Leu Lys 
115 120 125 

gga gtt tac ate cgt aac ggt gca aac cct atg ttt ccg ccg tta gec 432 
Gly Val Tyr He Arg Asn Gly Ala Asn Pro Met Phe Pro Pro Leu Ala 

130 135 140 

7 6 ffiflE# 2001-3002857 



#2 000-010056 



gga cat cat tta ttt gac ggt gac gga atg att cac gcc gtt agt ate 
Gly His His Leu Phe Asp Gly Asp Gly Met He His Ala Val Ser He 
145 150 155 160 



480 



ggt ttt gat aac cag gtt agt tac age tgc egg tac act aaa aca aac 
Gly Phe Asp Asn Gin Val Ser Tyr Ser Cys Arg Tyr Thr Lys Thr Asn 

165 170 175 



528 



egg ctt gtt caa gaa acc gcg ctt gga cga teg gtt ttc cct aaa cca 576 
Arg Leu Val Gin Glu Thr Ala Leu Gly Arg Ser Val Phe Pro Lys Pro 
180 185 190 

ate ggc gag ctt cac ggc cat tec ggt eta get cga etc get etc ttc 624 
He Gly Glu Leu His Gly His Ser Gly Leu Ala Arg Leu Ala Leu Phe 

195 200 205 

acg get cga get ggg ate ggt eta gtg gac ggg aca cgt ggc atg ggc 672 
Thr Ala Arg Ala Gly He Gly Leu Val Asp Gly Thr Arg Gly Met Gly 

210 215 220 



gta get aac gcc ggt gtg gtt ttc ttt aac ggc agg tta tta gcc atg 720 
Val Ala Asn Ala Gly Val Val Phe Phe Asn Gly Arg Leu Leu Ala Met 

225 230 235 240 

tea gaa gat gat ctt cct tac caa gtg aag ate gac ggt caa gga gat 768 
Ser Glu Asp Asp Leu Pro Tyr Gin Val Lys lie Asp Gly Gin Gly Asp 

245 250 255 

ctt gag acg ate gga egg ttc gga ttc gat gac cag att gac tct tea 816 

7 7 ffi!E#2 0 0 1 - 3 0 0 2 8 5 7 



#2 000-010056 



Leu Glu Thr He Gly Arg Phe Gly Phe Asp Asp Gin He Asp Ser Ser 

260 265 270 



gtg ata gcg cat cct aa g gtg gac gcg acc aca gga gat etc cat aca 
Val He Ala His Pro Lys Val Asp Ala Thr Thr Gly Asp Leu His Thr 

275 280 285 



864 



ctg age tac aac gtt ttg aag aaa cct cat etc agg tat ctt aaa ttc 
Leu Ser Tyr Asn Val Leu Lys Lys Pro His Leu Arg Tyr Leu Lys Phe 
290 295 300 



912 



aac acg tgc ggg aaa aag aca c g t gac gtg gag ate acg etc cct gaa 
Asn Thr Cys Gly Lys Lys Thr Arg Asp Val Glu He Thr Leu Pro Glu 

305 310 315 320 



960 



cca acg atg att cat gat ttc gcg ata acc gag aat ttt gtc gtt ata 
Pro Thr Met He His Asp Phe Ala He Thr Glu Asn Phe Val Val He 

325 330 335 



1008 



ccg gat cag caa atg gta ttc aaa tta tec gaa atg att egg g gC ggg 
Pro Asp Gin Gin Met Val Phe Lys Leu Ser Glu Met He Arg Gly Gly 

340 345 350 



1056 



tea ccc gtt ate tac gtt aaa gaa aaa atg gcg aga ttt gga gtt ttg 
Ser Pro Val He Tyr Val Lys Glu Lys Met Ala Arg Phe Gly Val Leu 

355 3 6 o 365 



1104 



tea aag cag gat ctg acc ggg teg gat ata aat tgg gtt gat gta ccg n 52 
Ser Lys Gin Asp Leu Thr Gly Ser Asp lie A sn Trp Val Asp Val Pro 



7 8 



ffifE#2 00 1 - 3002857 



#2 0 0 0 — 



0 1 0 0 5 6 



370 375 380 

gat tgt ttc tgt ttc cat eta tgg aat gcg tgg gaa gag aga acc gaa 1200 

Asp Cys Phe Cys Phe His Leu Trp Asn Ala Trp Glu Glu Arg Thr Glu 

385 390 395 400 

gag gga gac cca gtt ate gtc gta ate ggg tea tgt atg age cca ccc 1248 

Glu Gly Asp Pro Val He Val Val He Gly Ser Cys Met Ser Pro Pro 

405 410 415 

gac acg ate ttt agt gaa tea gga gaa cca acc egg gtt gaa tta agt 1296 

Asp Thr lie Phe Ser Glu Ser Gly Glu Pro Thr Arg Val Glu Leu Ser 

420 425 430 

gag ate egg tta aac atg cgt aca aaa gaa teg aac cgt aag gtt ate 1344 

Glu He Arg Leu Asn Met Arg Thr Lys Glu Ser Asn Arg Lys Val He 

435 440 445 

gta acc gga gtg aat tta gaa gcg ggt cac ata aac cgt agt tac gtg 1392 

Val Thr Gly Val Asn Leu Glu Ala Gly His He Asn Arg Ser Tyr Val 

450 455 460 

ggc egg aaa age cag ttc gtt tac ata gca ata gee gat cct tgg ccc 1440 

Gly Arg Lys Ser Gin Phe Val Tyr He Ala He Ala Asp Pro Trp Pro 

465 470 475 480 

aaa tgc agt ggc att gcg aag gta gat ata caa aac ggc acc gtt tea 1488 

Lys Cys Ser Gly He Ala Lys Val Asp He Gin Asn Gly Thr Val Ser 

485 490 495 

7 9 2001-3002857 
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gag ttt aat tac gga ccg age egg ttc ggt gga gaa ccg tgc ttt gta 1536 
Glu Phe Asn Tyr Gly Pro Ser Arg Phe Gly Gly Glu Pro Cys Phe Val 

500 505 510 

ccg gag gga gaa gga gaa gaa gac aaa ggt tat gta atg ggg ttt gtg 1584 
Pro Glu Gly Glu Gly Glu Glu Asp Lys Gly Tyr Val Met Gly Phe Val 

515 520 525 

aga gac gaa gag aaa gac gag teg gag ttt gtg gtg gtc gac gcg acg 1632 
Arg Asp Glu Glu Lys Asp Glu Ser Glu Phe Val Val Val Asp Ala Thr 
530 535 540 

gat atg aag caa gtc gcg gcg gtg cgc ttg ccg gag agg gta cct tat 1680 
Asp Met Lys Gin Val Ala Ala Val Arg Leu Pro Glu Arg Val Pro Tyr 

545 550 555 560 

ggt ttc cat gga acg ttc gtg age gag aat cag ttg aag gaa caa gtt 1728 
Gly Phe His Gly Thr Phe Val Ser Glu Asn Gin Leu Lys Glu Gin Val 

565 570 575 

ttc tga 1734 
Phe 



<210> 10 
<211> 577 
<212> PRT 

<213> Arabidopsis thaliana 



ffilE# 2001-3002857 



#2000—010056 

<400> 10 

Met Gin His Ser Leu Arg Ser Asp Leu Leu Pro Thr Lys Thr Ser Pro 
15 10 15 

Arg Ser His Leu Leu Pro Gin Pro Lys Asn Ala Asn He Ser Arg Arg 

20 25 30 

He Leu He Asn Pro Phe Lys He Pro Thr Leu Pro Asp Leu Thr Ser 

35 40 45 

Pro Val Pro Ser Pro Val Lys Leu Lys Pro Thr Tyr Pro Asn Leu Asn 

50 55 60 

Leu Leu Gin Lys Leu Ala Ala Thr Met Leu Asp Lys He Glu Ser Ser 

65 70 75 80 

He Val He Pro Met Glu Gin Asn Arg Pro Leu Pro Lys Pro Thr Asp 

85 90 95 

Pro Ala Val Gin Leu Ser Gly Asn Phe Ala Pro Val Asn Glu Cys Pro 

100 105 110 

Val Gin Asn Gly Leu Glu Val Val Gly Gin He Pro Ser Cys Leu Lys 

115 120 125 

Gly Val Tyr He Arg Asn Gly Ala Asn Pro Met Phe Pro Pro Leu Ala 

130 135 140 

8 1 ffi$E# 2001-3002857 



#2000—010056 

Gly His His Leu Phe Asp Gly Asp Gly Met He His Ala Val Ser He 
145 150 155 160 

Gly Phe Asp Asn Gin Val Ser Tyr Ser Cys Arg Tyr Thr Lys Thr Asn 
165 170 175 

Arg Leu Val Gin Glu Thr Ala Leu Gly Arg Ser Val Phe Pro Lys Pro 

180 185 190 

He Gly Glu Leu His Gly His Ser Gly Leu Ala Arg Leu Ala Leu Phe 

195 200 205 

Thr Ala Arg Ala Gly He Gly Leu Val Asp Gly Thr Arg Gly Met Gly 

210 215 220 

Val Ala Asn Ala Gly Val Val Phe Phe Asn Gly Arg Leu Leu Ala Met 

225 230 235 240 

Ser Glu Asp Asp Leu Pro Tyr Gin Val Lys He Asp Gly Gin Gly Asp 

245 250 255 

Leu Glu Thr He Gly Arg Phe Gly Phe Asp Asp Gin He Asp Ser Ser 

260 265 270 

Val He Ala His Pro Lys Val Asp Ala Thr Thr Gly Asp Leu His Thr 

275 280 285 

Leu Ser Tyr Asn Val Leu Lys Lys Pro His Leu Arg Tyr Leu Lys Phe 

290 295 300 



ffiflff 2001-3002857 



#2000—010 0 56 

Asn Thr Cys Gly Lys Lys Thr Arg Asp Val Glu lie Thr Leu Pro Glu 

305 310 315 320 

Pro Thr Met He His Asp Phe Ala He Thr Glu Asn Phe Val Val He 

325 330 335 

Pro Asp Gin Gin Met Val Phe Lys Leu Ser Glu Met He Arg Gly Gly 
340 345 350 

Ser Pro Val He Tyr Val Lys Glu Lys Met Ala Arg Phe Gly Val Leu 
355 360 365 

Ser Lys Gin Asp Leu Thr Gly Ser Asp He Asn Trp Val Asp Val Pro 

370 375 380 

Asp Cys Phe Cys Phe His Leu Trp Asn Ala Trp Glu Glu Arg Thr Glu 

385 390 395 400 

Glu Gly Asp Pro Val He Val Val He Gly Ser Cys Met Ser Pro Pro 
405 410 415 

Asp Thr He Phe Ser Glu Ser Gly Glu Pro Thr Arg Val Glu Leu Ser 

420 425 430 

Glu He Arg Leu Asn Met Arg Thr Lys Glu Ser Asn Arg Lys Val He 

435 440 -445 

Val Thr Gly Val Asn Leu Glu Ala Gly His He Asn Arg Ser Tyr Val 



ffliEff 2001-3002857 



#2000—010056 



450 455 460 

Gly Arg Lys Ser Gin Phe Val Tyr He Ala He Ala Asp Pro Trp Pro 

465 470 475 480 

Lys Cys Ser Gly He Ala Lys Val Asp He Gin Asn Gly Thr Val Ser 

485 490 495 

Glu Phe Asn Tyr Gly Pro Ser Arg Phe Gly Gly Glu Pro Cys Phe Val 
500 505 510 

Pro Glu Gly Glu Gly Glu Glu Asp Lys Gly Tyr Val Met Gly Phe Val 

515 520 525 

Arg Asp Glu Glu Lys Asp Glu Ser Glu Phe Val Val Val Asp Ala Thr 

530 535 540 

Asp Met Lys Gin Val Ala Ala Val Arg Leu Pro Glu Arg Val Pro Tyr 

545 550 555 560 

Gly Phe His Gly Thr Phe Val Ser Glu Asn Gin Leu Lys Glu Gin Val 

565 570 575 

Phe 

<210> 11 
<211> 1839 
<212> DNA 

8 4 ffifiE# 2001-3002857 



#2000-010056 



<213> Vigna unguiculata 



<220> 

<221> CDS 

<222> (1)..(1839) 



<400> 11 

atg cct tea tea get tea aac act 
Met Pro Ser Ser Ala Ser Asn Thr 

1 5 

ccc ccc ttc aaa gac eta cct tec 
Pro Pro Phe Lys Asp Leu Pro Ser 
20 



tgg ttt aac gec aca etc cca tct 48 
Trp Phe Asn Ala Thr Leu Pro Ser 

10 15 

aca tct tct ccc aca aac tta ctt 96 
Thr Ser Ser Pro Thr Asn Leu Leu 

25 30 



cct tta agg aaa aca tec tct tec aac atrc ate aca tgt tec ctt caa 144 

Pro Leu Arg Lys Thr Ser Ser Ser Asn Thr He Thr Cys Ser Leu Gin 

35 40 45 

aca etc cac ttc ccc aaa cag tac caa cca aca tec aca tec aca tec 192 

Thr Leu His Phe Pro Lys Gin Tyr Gin Pro Thr Ser Thr Ser Thr Ser 

50 55 60 

aca gee ace ace aca aca ccc acc cca ate aaa act ace ace ate acc 240 

Thr Ala Thr Thr Thr Thr Pro Thr Pro lie Lys Thr Thr Thr He Thr 

65 70 75 80 



acc acc aca ccg ccc agg gaa acc aac cct etc tct gac acc aac caa 288 
Thr Thr Thr Pro Pro Arg Glu Thr Asn Pro Leu Ser Asp Thr Asn Gin 



ffilE#2 001-3002857 
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85 90 95 

cca tta cct caa aaa tgg aac ttt etc cag aaa gec get gee acg gec 336 
Pro Leu Pro Gin Lys Trp Asn Phe Leu Gin Lys Ala Ala Ala Thr Ala 
100 105 110 

ttg gac ctg gtc gaa acg gcg etc gtc teg cac gag cgc aaa cac ccg 384 

Leu Asp Leu Val Glu Thr Ala Leu Val Ser His Glu Arg Lys His Pro 

115 120 125 

etc ccc aaa acg gcg gac ccg agg gtc caa ate gec ggg aac ttc gcg 432 

Leu Pro Lys Thr Ala Asp Pro Arg Val Gin He Ala Gly Asn Phe Ala 

130 135 140 

ccg gtg ccg gag cat gee gcg gat caa gga etc ccg gtg gtc gga aaa 480 

Pro Val Pro Glu His Ala Ala Asp Gin Gly Leu Pro Val Val Gly Lys 
145 150 155 160 

ate ccc aaa tgc att gac ggc gtg tac gtg cgc aac ggt gec aat ccg 528 

He Pro Lys Cys He Asp Gly Val Tyr Val Arg Asn Gly Ala Asn Pro 

165 170 175 

etc tac gag cct gtg gee ggg cac cac ttc ttc gac ggc gac ggc atg 576 

Leu Tyr Glu Pro Val Ala Gly His His Phe Phe Asp Gly Asp Gly Met 

180 185 190 

gtc cac gec gtg aag ttc acg aac ggc gec gec age tac gec tgc cgc 624 

Val His Ala Val Lys Phe Thr Asn Gly Ala Ala Ser Tyr Ala Cys Arg 

195 200 205 



2001 —3002857 
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ttc acc gag acg cag cgt etc teg cag gag aaa tct eta ggc cgc ccg 672 
Phe Thr Glu Thr Gin Arg Leu Ser Gin Glu Lys Ser Leu Gly Arg Pro 

210 215 220 

gtg ttc ccg aag gec ate ggg gag etc cac ggc cac tec ggc ate gcg 720 
Val Phe Pro Lys Ala lie Gly Glu Leu His Gly His Ser Gly He Ala 

225 230 235 240 

egg etc etc etc ttc tac gcg cgc ggt etc ttc ggg etc gtt gat ggg 768 
Arg Leu Leu Leu Phe Tyr Ala Arg Gly Leu Phe Gly Leu Val Asp Gly 

245 250 255 

tec cag ggc atg ggc gtg gcg aac gee ggt etc gtc tac ttc aac aac 816 
Ser Gin Gly Met Gly Val Ala Asn Ala Gly Leu Val Tyr Phe Asn Asn 

260 265 270 

cac etc ttg gee atg tec gaa gac gat tta ccc tac cac gtg aga ate 864 
His Leu Leu Ala Met Ser Glu Asp Asp Leu Pro Tyr His Val Arg He 

275 280 285 

acc cct aac ggc gac tta acc acc gtt ggc cgt tac gac ttc aac ggg 912 
Thr Pro Asn Gly Asp Leu Thr Thr Val Gly Arg Tyr Asp Phe Asn Gly 

290 295 300 

cag etc aac tea aca atg ate gee cac ccg aaa ctg gac ccc gtc gac 960 
Gin Leu Asn Ser Thr Met lie Ala His Pro Lys Leu Asp Pro Val Asp 

305 310 315 * 320 



8 7 0ifiE# 2001-3002857 
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ggc gac etc cac gcg etc age tac gac gtc att cag aag cct tac etc 1008 

Gly Asp Leu His Ala Leu Ser Tyr Asp Val He Gin Lys Pro Tyr Leu 

325 330 335 

aag tac ttc cgt ttc tec ccc gac ggc gtc aag tec ccc gac gtg gaa 1056 

Lys Tyr Phe Arg Phe Ser Pro Asp Gly Val Lys Ser Pro Asp Val Glu 

340 345 350 

ate ccc ctg aag gag ccc acc atg atg cac gat ttc gee ata acg gag 1104 

He Pro Leu Lys Glu Pro Thr Met Met His Asp Phe Ala lie Thr Glu 

355 360 365 

aat ttc gtc gtc gtc ccc gac cag cag gtg gtc ttc aaa eta acg gag 1152 

Asn Phe Val Val Val Pro Asp Gin Gin Val Val Phe Lys Leu Thr Glu 

370 375 380 

atg ate acc ggc ggg tec ccc gtg gtc tac gac aag aac aaa acc tea 1200 

Met He Thr Gly Gly Ser Pro Val Val Tyr Asp Lys Asn Lys Thr Ser 

385 390 395 400 

egg ttt ggg att ctg cac aag aat gcg aag gac gcg aat gcg atg egg 1248 

Arg Phe Gly He Leu His Lys Asn Ala Lys Asp Ala Asn Ala Met Arg 

405 410 415 

tgg ate gac gcg ccg gat tgt ttc tgc ttc cac etc tgg aac gcg tgg 1296 

Trp He Asp Ala Pro Asp Cys Phe Cys Phe His Leu Trp Asn Ala Trp 

420 425 430 

gag gag ccc gaa acc gag gag gtt gtg gtg att ggg tec tgc atg acc 1344 

8 8 £ttfl# 2001-3002857 
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Glu Glu Pro Glu Thr Glu Glu Val Val Val He Gly Ser Cys Met Thr 

435 440 445 

cct gcg gac tec att ttc aac gaa tgc gag gag agt ttg aag age gtg 1392 

Pro Ala Asp Ser lie Phe Asn Glu Cys Glu Glu Ser Leu Lys Ser Val 

450 455 460 

ctg tea gag ata agg ctg aac ttg agg acc ggc aag tec act egg cgc 1440 

Leu Ser Glu He Arg Leu Asn Leu Arg Thr Gly Lys Ser Thr Arg Arg 

465 470 475 480 

ccc att ate tec gac gec gaa caa gtg aac ctg gaa gec ggc atg gtg 1488 

Pro He He Ser Asp Ala Glu Gin Val Asn Leu Glu Ala Gly Met Val 

485 490 495 

aac aga aac aag etc gga agg aag acc cag ttc gcg tat ctg get ctg 1536 

Asn Arg Asn Lys Leu Gly Arg Lys Thr Gin Phe Ala Tyr Leu Ala Leu 

500 505 510 

gcg gag ccc tgg ccc aaa gtc teg ggc ttt gcg aaa gtt gat ttg ctg 1584 

Ala Glu Pro Trp Pro Lys Val Ser Gly Phe Ala Lys Val Asp Leu Leu 

515 520 525 

agt ggg gaa gtg aag aag tac atg tat gga gaa gag aag ttc ggt ggg 1632 

Ser Gly Glu Val Lys Lys Tyr Met Tyr Gly Glu Glu Lys Phe Gly Gly 

530 535 540 

gag cct ctg ttt ctt ccc aac ggc caa aaa gaa gac gat ggg tat att 1680 

Glu Pro Leu Phe Leu Pro Asn Gly Gin Lys Glu Asp Asp Gly Tyr He 

8 9 ffiil# 2001-3002857 
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545 550 555 560 

ctg gca ttc gtg cac gac gag aaa gaa tgg aaa tec gag ctg cag att 1728 
Leu Ala Phe Val His Asp Glu Lys Glu Trp Lys Ser Glu Leu Gin lie 

565 570 575 

gtg aat gec caa aat tta aag etc gaa get tec ate aaa etc ccc tct 1776 
Val Asn Ala Gin Asn Leu Lys Leu Glu Ala Ser He Lys Leu Pro Ser 

580 585 590 

cgt gtt ccc tac ggt ttt cat gga act ttc att cat tec aag gat ttg 1824 
Arg Val Pro Tyr Gly Phe His Gly Thr Phe He His Ser Lys Asp Leu 
595 600 605 

agg aaa caa get tga 1839 
Arg Lys Gin Ala 
610 



<210> 12 
<211> 612 
<212> PRT 

<213> Vigna unguiculata 
<400> 12 

Met Pro Ser Ser Ala Ser Asn Thr Trp Phe Asn Ala Thr Leu Pro Ser 
15 10 15 



Pro Pro Phe Lys Asp Leu Pro Ser Thr Ser Ser Pro Thr Asn Leu Leu 

9 0 ffifE#2 0 0 1 - 3 0 0 2 8 5 7 
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20 25 30 

Pro Leu Arg Lys Thr Ser Ser Ser Asn Thr He Thr Cys Ser Leu Gin 
35 40 45 

Thr Leu His Phe Pro Lys Gin Tyr Gin Pro Thr Ser Thr Ser Thr Ser 

50 55 60 

Thr Ala Thr Thr Thr Thr Pro Thr Pro He Lys Thr Thr Thr He Thr 
65 70 75 80 

Thr Thr Thr Pro Pro Arg Glu Thr Asn Pro Leu Ser Asp Thr Asri Gin 
85 90 95 

Pro Leu Pro Gin Lys Trp Asn Phe Leu Gin Lys Ala Ala Ala Thr Ala 

100 105 110 

Leu Asp Leu Val Glu Thr Ala Leu Val Ser His Glu Arg Lys His Pro 
115 120 125 

Leu Pro Lys Thr Ala Asp Pro Arg Val Gin He Ala Gly Asn Phe Ala 
130 135 140 

Pro Val Pro Glu His Ala Ala Asp Gin Gly Leu Pro Val Val Gly Lys 

145 150 155 160 

He Pro Lys Cys He Asp Gly Val Tyr Val Arg Asn Gly Ala Asn Pro 
165 170 175 
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Leu Tyr Glu Pro Val Ala Gly His His Phe Phe Asp Gly Asp Gly Met 
180 185 190 

Val His Ala Val Lys Phe Thr Asn Gly Ala Ala Ser Tyr Ala Cys Arg 

195 200 205 

Phe Thr Glu Thr Gin Arg Leu Ser Gin Glu Lys Ser Leu Gly Arg Pro 
210 215 220 

Val Phe Pro Lys Ala He Gly Glu Leu His Gly His Ser Gly He Ala 

225 230 235 240 

Arg Leu Leu Leu Phe Tyr Ala Arg Gly Leu Phe Gly Leu Val Asp Gly 

245 250 255 

Ser Gin Gly Met Gly Val Ala Asn Ala Gly Leu Val Tyr Phe Asn Asn 

260 265 270 

His Leu Leu Ala Met Ser Glu Asp Asp Leu Pro Tyr His Val Arg lie 
275 280 285 

Thr Pro Asn Gly Asp Leu Thr Thr Val Gly Arg Tyr Asp Phe Asn Gly 

290 295 300 

Gin Leu Asn Ser Thr Met He Ala His Pro Lys Leu Asp Pro Val Asp 

305 310 315 320 

Gly Asp Leu His Ala Leu Ser Tyr Asp Val He Gin Lys Pro Tyr Leu 

325 330 335 
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Lys Tyr Phe Arg Phe Ser Pro Asp Gly Val Lys Ser Pro Asp Val Glu 

340 345 350 

He Pro Leu Lys Glu Pro Thr Met Met His Asp Phe Ala lie Thr Glu 

355 360 365 

Asn Phe Val Val Val Pro Asp Gin Gin Val Val Phe Lys Leu Thr Glu 

370 375 380 

Met He Thr Gly Gly Ser Pro Val Val Tyr Asp Lys Asn Lys Thr Ser 

385 390 395 400 

Arg Phe Gly He Leu His Lys Asn Ala Lys Asp Ala Asn Ala Met Arg 

405 410 415 

Trp He Asp Ala Pro Asp Cys Phe Cys Phe His Leu Trp Asn Ala Trp 

420 425 430 

Glu Glu Pro Glu Thr Glu Glu Val Val Val He Gly Ser Cys Met Thr 

435 440 445 

Pro Ala Asp Ser He Phe Asn Glu Cys Glu Glu Ser Leu Lys Ser Val 
450 455 460 

Leu Ser Glu He Arg Leu Asn Leu Arg Thr Gly Lys Ser Thr Arg Arg 

465 470 475 480 

Pro He He Ser Asp Ala Glu Gin Val Asn Leu Glu Ala Gly Met Val 
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485 490 495 

Asn Arg Asn Lys Leu Gly Arg Lys Thr Gin Phe Ala Tyr Leu Ala Leu 
500 505 510 

Ala Glu Pro Trp Pro Lys Val Ser Gly Phe Ala Lys Val Asp Leu Leu 
515 520 525 

Ser Gly Glu Val Lys Lys Tyr Met Tyr Gly Glu Glu Lys Phe Gly Gly 

530 535 540 

Glu Pro Leu Phe Leu Pro Asn Gly Gin Lys Glu Asp Asp Gly Tyr He 

545 550 555 560 

Leu Ala Phe Val His Asp Glu Lys Glu Trp Lys Ser Glu Leu Gin He 

565 570 575 

Val Asn Ala Gin Asn Leu Lys Leu Glu Ala Ser He Lys Leu Pro Ser 

580 585 590 

Arg Val Pro Tyr Gly Phe His Gly Thr Phe He His Ser Lys Asp Leu 

595 600 605 

Arg Lys Gin Ala 

610 

<210> 13 
<211> 1815 
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<212> DNA 
<213> Zea mays 

<220> 

<221> CDS 

<222> (1)..(1815) 

<400> 13 

atg cag ggt etc gec ccg ccc acc tct gtt tec ata cac egg cac ctg 48 

Met Gin Gly Leu Ala Pro Pro Thr Ser Val Ser lie His Arg His Leu 

1 5 10 15 

ccg gec egg tec agg gee egg gee tec aat tec gtc agg ttc teg ccg 96 
Pro Ala Arg Ser Arg Ala Arg Ala Ser Asn Ser Val Arg Phe Ser Pro 

20 25 30 

cgc gee gtc age tec gtg ccg ccc gee gag tgc etc cag gcg ccg ttc 144 
Arg Ala Val Ser Ser Val Pro Pro Ala Glu Cys Leu Gin Ala Pro Phe 
35 40 45 

cac aag ccc gtc gee gac ctg cct gcg ccg tec agg aag ccc gee gec 192 
His Lys Pro Val Ala Asp Leu Pro Ala Pro Ser Arg Lys Pro Ala Ala 

50 55 60 

att gec gtc cca ggg cac gec gcg gcg ccg agg aaa gcg gag ggc ggc 240 
He Ala Val Pro Gly His Ala Ala Ala Pro Arg Lys Ala Glu Gly Gly 

65 70 75 80 

aag aag cag etc aac ttg ttc cag cgc gee gcg gcg gec gcg etc gac 288 
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Lys Lys Gin Leu Asn Leu Phe Gin Arg Ala Ala Ala Ala Ala Leu Asp 

85 90 95 

gcg ttc gag gaa ggg ttc gtg gcc aac gtc etc gag egg ccc cac ggg 336 
Ala Phe Glu Glu Gly Phe Val Ala Asn Val Leu Glu Arg Pro His Gly 
100 105 110 

ctg ccc age acg gcc gac ccg gcc gtg cag ate gcc ggc aac ttc gcg 384 
Leu Pro Ser Thr Ala Asp Pro Ala Val Gin He Ala Gly Asn Phe Ala 

115 120 125 

ccc gtc ggg gag agg ccg ccc gtg cac gag etc ccc gtc tec ggc cgc 432 
Pro Val Gly Glu Arg Pro Pro Val His Glu Leu Pro Val Ser Gly Arg 
130 135 140 

ate ccg ccc ttc ate gac ggg gtc tac gcg cgc aac ggc gcc aac ccc 480 
He Pro Pro Phe He Asp Gly Val Tyr Ala Arg Asn Gly Ala Asn Pro 

145 150 155 160 

tgc ttc gac ccc gtc gcg ggg cac cac etc ttc gac ggc gac ggc atg 528 
Cys Phe Asp Pro Val Ala Gly His His Leu Phe Asp Gly Asp Gly Met 

165 170 175 

gtg cac gcg ctg egg ata cgc aac ggc gcc gcc gag tec tac gcc tgc 576 
Val His Ala Leu Arg He Arg Asn Gly Ala Ala Glu Ser Tyr Ala Cys 
180 185 190 

cgc ttc acg gag acc gcg cgc ctg cgc cag gag cgc gcg ate ggc cgc 624 
Arg Phe Thr Glu Thr Ala Arg Leu Arg Gin Glu Arg Ala He Gly Arg 
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195 200 205 

ccc gtc ttc ccc aag gcc att ggc gag ctg cac ggg cac tec ggg ate 672 

Pro Val Phe Pro Lys Ala lie Gly Glu Leu His Gly His Ser Gly He 

210 215 220 

gcg cgc etc gcc ctg ttc tac gcg cgc gcc gcg tgc ggc etc gtg gac 720 

Ala Arg Leu Ala Leu Phe Tyr Ala Arg Ala Ala Cys Gly Leu Val Asp 

225 230 235 240 

ccc teg gcc ggc acc ggc gtg gcc aac gcc ggc etc gtc tac ttc aac 768 

Pro Ser Ala Gly Thr Gly Val Ala Asn Ala Gly Leu Val Tyr Phe Asn 

245 250 255 

ggc cgc ctg etc gcc atg tec gag gac gac etc ccc tac cac gtc cgc 816 

Gly Arg Leu Leu Ala Met Ser Glu Asp Asp Leu Pro Tyr His Val Arg 

260 265 270 

gtg gcg gac gac ggc gac etc gag acc gtc ggc cgc tac gac ttc gac 864 

Val Ala Asp Asp Gly Asp Leu Glu Thr Val Gly Arg Tyr Asp Phe Asp 

275 280 285 

ggg cag etc ggc tgc gcc atg ate gcg cac ccc aag ctg gac ccg gcc 912 

Gly Gin Leu Gly Cys Ala Met He Ala His Pro Lys Leu Asp Pro Ala 

290 295 300 

acc ggg gag etc cac gcg etc age tac gac gtc ate aag agg ccg tac 960 

Thr Gly Glu Leu His Ala Leu Ser Tyr Asp Val He Lys Arg Pro Tyr 

305 310 315 320 
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etc aag tac ttc tac ttc agg ccc gac ggc acc aag tec gac gac gtg 1008 

Leu Lys Tyr Phe Tyr Phe Arg Pro Asp Gly Thr Lys Ser Asp Asp Val 

325 330 335 

gag ate ccg ctg gag cag ccc acg atg ate cac gac ttc gec ate acc 1056 

Glu He Pro Leu Glu Gin Pro Thr Met He His Asp Phe Ala He Thr 

340 345 350 

gag aac ttc gtg gtt gtg ccc gac cac cag gtg gtg ttc aag etc cag 1104 

Glu Asn Phe Val Val Val Pro Asp His Gin Val Val Phe Lys Leu Gin 

355 360 365 

gag atg ctg cgc ggc ggg teg ccc gtg gtg ctg gac aag gag aag acg 1152 

Glu Met Leu Arg Gly Gly Ser Pro Val Val Leu Asp Lys Glu Lys Thr 

370 375 380 

teg egg ttc ggc gtg etc ccc aag cac gee gcg gac gcg teg gag atg 1200 

Ser Arg Phe Gly Val Leu Pro Lys His Ala Ala Asp Ala Ser Glu Met 

385 390 395 400 

gcg tgg gtg gac gtg ccg gac tgc ttc tgc ttc cac ctg tgg aac gcg 1248 

Ala Trp Val Asp Val Pro Asp Cys Phe Cys Phe His Leu Trp Asn Ala 

405 410 415 

tgg gag gac gag gcg acg ggc gag gtg gtg gtg ate ggc tec tgc atg 1296 

Trp Glu Asp Glu Ala Thr Gly Glu Val Val Val lie Gly Ser Cys Met 

420 425 430 
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acc ccc gcc gac tec ate ttc aac gag tec gac gag cgc ctg gag age 1344 

Thr Pro Ala Asp Ser He Phe Asn Glu Ser Asp Glu Arg Leu Glu Ser 

435 440 445 

gtg ctg acc gag ate cgc ctg gac gcg cgc acg ggc egg tec acg cgc 1392 

Val Leu Thr Glu He Arg Leu Asp Ala Arg Thr Gly Arg Ser Thr Arg 

450 455 460 

cgc gcc gtc ctg ccg ccg teg cag cag gag aac ctg gag gtg ggc atg 1440 

Arg Ala Val Leu Pro Pro Ser Gin Gin Glu Asn Leu Glu Val Gly Met 

465 470 475 480 

gtg aac cgc aac ctg ctg ggc cgc gag age egg tac gcg tac etc gcg 1488 

Val Asn Arg Asn Leu Leu Gly Arg Glu Ser Arg Tyr Ala Tyr Leu Ala 

485 490 495 

gtg gcg gag ccg tgg ccc aag gag teg ggc ttc gcc aag gag gac ctg 1536 

Val Ala Glu Pro Trp Pro Lys Glu Ser Gly Phe Ala Lys Glu Asp Leu 

500 505 510 

tec acg ggc gag etc acc aag ttc gag tac ggc gag ggc egg ttc ggc 1584 

Ser Thr Gly Glu Leu Thr Lys Phe Glu Tyr Gly Glu Gly Arg Phe Gly 

515 520 525 

ggc gag ccc tgc ttc gtt ccc atg gac ccg gcc gcg gcc cac ccg cgc 1632 

Gly Glu Pro Cys Phe Val Pro Met Asp Pro Ala Ala Ala His Pro Arg 

530 535 540 

ggc gag gac gac ggg tac gtg etc acc ttc gtc cac gac gag cgc gcc 1680 
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Gly Glu Asp Asp Gly Tyr Val Leu Thr Phe Val His Asp Glu Arg Ala 

545 550 555 560 

ggc acg teg gag eta ctt gtg gtc aat gec gec gac ate egg ctg gag 1728 

Gly Thr Ser Glu Leu Leu Val Val Asn Ala Ala Asp He Arg Leu Glu 

565 570 575 

gee acg gtt cag ctg ccg tec cgc gtg ccc ttc ggc ttc cac ggc ace 1776 

Ala Thr Val Gin Leu Pro Ser Arg Val Pro Phe Gly Phe His Gly Thr 

580 585 590 

ttc ate acg ggc cag gag etc gag gec cag gcg gec tga 1815 

Phe He Thr Gly Gin Glu Leu Glu Ala Gin Ala Ala 

595 600 605 



<210> 14 
<211> 604 
<212> PRT 
<213> Zea mays 

<400> 14 

Met Gin Gly Leu Ala Pro Pro Thr Ser Val Ser He His Arg His Leu 
1 5 10 15 

Pro Ala Arg Ser Arg Ala Arg Ala Ser Asn Ser Val Arg Phe Ser Pro 

20 25 30 



Arg Ala Val Ser Ser Val Pro Pro Ala Glu Cys Leu Gin Ala Pro Phe 
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35 40 45 

His Lys Pro Val Ala Asp Leu Pro Ala Pro Ser Arg Lys Pro Ala Ala 
50 55 60 

He Ala Val Pro Gly His Ala Ala Ala Pro Arg Lys Ala Glu Gly Gly 
65 70 75 80 

Lys Lys Gin Leu Asn Leu Phe Gin Arg Ala Ala Ala Ala Ala Leu Asp 

85 90 95 

Ala Phe Glu Glu Gly Phe Val Ala Asn Val Leu Glu Arg Pro His Gly 

100 105 110 

Leu Pro Ser Thr Ala Asp Pro Ala Val Gin He Ala Gly Asn Phe Ala 

115 120 125 

Pro Val Gly Glu Arg Pro Pro Val His Glu Leu Pro Val Ser Gly Arg 
130 135 140 

He Pro Pro Phe He Asp Gly Val Tyr Ala Arg Asn Gly Ala Asn Pro 

145 150 155 160 

Cys Phe Asp Pro Val Ala Gly His His Leu Phe Asp Gly Asp Gly Met 

165 170 175 

Val His Ala Leu Arg He Arg Asn Gly Ala Ala Glu Ser Tyr Ala Cys 
180 185 190 
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Arg Phe Thr Glu Thr Ala Arg Leu Arg Gin Glu Arg Ala He Gly Arg 
195 200 205 

Pro Val Phe Pro Lys Ala lie Gly Glu Leu His Gly His Ser Gly He 

210 215 220 

Ala Arg Leu Ala Leu Phe Tyr Ala Arg Ala Ala Cys Gly Leu Val Asp 

225 230 235 240 

Pro Ser Ala Gly Thr Gly Val Ala Asn Ala Gly Leu Val Tyr Phe Asn 

245 250 255 

Gly Arg Leu Leu Ala Met Ser Glu Asp Asp Leu Pro Tyr His Val Arg 

260 265 270 

Val Ala Asp Asp Gly Asp Leu Glu Thr Val Gly Arg Tyr Asp Phe Asp 

275 280 285 

Gly Gin Leu Gly Cys Ala Met He Ala His Pro Lys Leu Asp Pro Ala 

290 295 300 

Thr Gly Glu Leu His Ala Leu Ser Tyr Asp Val He Lys Arg Pro Tyr 

305 310 315 320 

Leu Lys Tyr Phe Tyr Phe Arg Pro Asp Gly Thr Lys Ser Asp Asp Val 

325 330 335 

Glu He Pro Leu Glu Gin Pro Thr Met He His Asp Phe Ala He Thr 

340 345 350 
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Glu Asn Phe Val Val Val Pro Asp His Gin Val Val Phe Lys Leu Gin 

355 360 365 

Glu Met Leu Arg Gly Gly Ser Pro Val Val Leu Asp Lys Glu Lys Thr 

370 375 380 

Ser Arg Phe Gly Val Leu Pro Lys His Ala Ala Asp Ala Ser Glu Met 

385 390 395 400 

Ala Trp Val Asp Val Pro Asp Cys Phe Cys Phe His Leu Trp Asn Ala 
405 410 415 

Trp Glu Asp Glu Ala Thr Gly Glu Val Val Val He Gly Ser Cys Met 

420 425 430 

Thr Pro Ala Asp Ser lie Phe Asn Glu Ser Asp Glu Arg Leu Glu Ser 

435 440 445 

Val Leu Thr Glu He Arg Leu Asp Ala Arg Thr Gly Arg Ser Thr Arg 

450 455 460 

Arg Ala Val Leu Pro Pro Ser Gin Gin Glu Asn Leu Glu Val Gly Met 

465 470 475 480 

Val Asn Arg Asn Leu Leu Gly Arg Glu Ser Arg Tyr Ala Tyr Leu Ala 

485 490 495 

Val Ala Glu Pro Trp Pro Lys Glu Ser Gly Phe Ala Lys Glu Asp Leu 
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500 505 510 

Ser Thr Gly Glu Leu Thr Lys Phe Glu Tyr Gly Glu Gly Arg Phe Gly 

515 520 525 

Gly Glu Pro Cys Phe Val Pro Met Asp Pro Ala Ala Ala His Pro Arg 

530 535 540 

Gly Glu Asp Asp Gly Tyr Val Leu Thr Phe Val His Asp Glu Arg Ala 

545 550 555 560 

Gly Thr Ser Glu Leu Leu Val Val Asn Ala Ala Asp He Arg Leu Glu 

565 570 575 

Ala Thr Val Gin Leu Pro Ser Arg Val Pro Phe Gly Phe His Gly Thr 

580 585 590 

Phe He Thr Gly Gin Glu Leu Glu Ala Gin Ala Ala 

595 600 



<210> 15 

<211> 1818 

<212> DNA 

<213> Lycopersicon esculentum 

<220> 

<221> CDS 

<222> (1)..(1818) 
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<400> 15 

atg gca act act act tea cat gee 
Met Ala Thr Thr Thr Ser His Ala 

1 5 

ttg tea atg cca tea tea aag gag 
Leu Ser Met Pro Ser Ser Lys Glu 
20 

tct eta etc -aaa aat caa cat aat 
Ser Leu Leu Lys Asn Gin His Asn 
35 40 



aca aat aca tgg att aag act aag 48 
Thr Asn Thr Trp lie Lys Thr Lys 
10 15 

ttt ggt ttt gca tea aac tct att 96 
Phe Gly Phe Ala Ser Asn Ser He 

25 30 

agg caa agt etc aac att aat tec 144 
Arg Gin Ser Leu Asn He Asn Ser 

45 



tct ctt caa get cca cct ata ctt cat ttt cct aaa caa tct tea aat 192 

Ser Leu Gin Ala Pro Pro He Leu His Phe Pro Lys Gin Ser Ser Asn 

50 55 60 

tat caa aca cca aag aat aat aca att tea cac cca aaa caa gaa aac 240 

Tyr Gin Thr Pro Lys Asn Asn Thr He Ser His Pro Lys Gin Glu Asn 

65 70 75 80 

aac aac tec tct tct tct tea act tec aag tgg aat tta gtg cag aaa 288 

Asn Asn Ser Ser Ser Ser Ser Thr Ser Lys Trp Asn Leu Val Gin Lys 

85 90 95 



gca gca gca atg get tta gat get gta gaa agt get tta act aaa cat 336 
Ala Ala Ala Met Ala Leu Asp Ala Val Glu Ser Ala Leu Thr Lys His 

100 105 110 
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gaa ctt gaa cac cct ttg ccg aaa aca gcc gac cca cga gtc cag att 384 

Glu Leu Glu His Pro Leu Pro Lys Thr Ala Asp Pro Arg Val Gin He 
115 120 125 

tct ggg aat ttt get ccg gta ccg gaa aat cca gtc tgt caa tct ctt 432 

Ser Gly Asn Phe Ala Pro Val Pro Glu Asn Pro Val Cys Gin Ser Leu 
130 135 140 

ccg gtc acc gga aaa ata ccc aaa tgt gtt caa ggc gtt tac gtt cga 480 

Pro Val Thr Gly Lys He Pro Lys Cys Val Gin Gly Val Tyr Val Arg 
145 150 155 160 

aac gga get aac cct ctt ttt gaa cca acc gcc gga cac cat ttc ttc 528 

Asn Gly Ala Asn Pro Leu Phe Glu Pro Thr Ala Gly His His Phe Phe 

165 170 175 

gac ggc gac ggt atg gtt cac gcc gtt caa ttc aaa aat ggg teg get 576 

Asp Gly Asp Gly Met Val His Ala Val Gin Phe Lys Asn Gly Ser Ala 
180 185 190 

agt tac get tgc cgt ttc act gaa aca gag agg ctt gtt caa gaa aaa 624 

Ser Tyr Ala Cys Arg Phe Thr Glu Thr Glu Arg Leu Val Gin Glu Lys 
195 200 205 

get ttg ggt cgc cct gtt ttc cct aaa gcc att ggt gaa tta cat ggt 672 

Ala Leu Gly Arg Pro Val Phe Pro Lys Ala He Gly Glu Leu His Gly 
210 • 215 220 
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cac tct gga att gca agg ctt atg ctg ttt tac get cgt ggg etc ttc 720 
His Ser Gly He Ala Arg Leu Met Leu Phe Tyr Ala Arg Gly Leu Phe 

225 230 235 240 

gga ctt gtt gat cac agt aaa gga act ggt gtt gca aac gee ggt tta 768 
Gly Leu Val Asp His Ser Lys Gly Thr Gly Val Ala Asn Ala Gly Leu 

245 250 255 

gtc tat ttc aat aac cga tta ctt get atg tct gaa gat gat ttg cct 816 
Val Tyr Phe Asn Asn Arg Leu Leu Ala Met Ser Glu Asp Asp Leu Pro 

260 265 270 

tac cat gta aag gta aca ccc acc ggc gat ctt aaa aca gag ggt cga 864 
Tyr His Val Lys Val Thr Pro Thr Gly Asp Leu Lys Thr Glu Gly Arg 

275 280 285 

ttc gat ttc gac ggc cag eta aaa tec acc atg ata get cac cca aag 912 
Phe Asp Phe Asp Gly Gin Leu Lys Ser Thr Met He Ala His Pro Lys 

290 295 300 

etc gac cca gtt tec ggt gag eta ttt get ctt age tac gat gtg att 960 
Leu Asp Pro Val Ser Gly Glu Leu Phe Ala Leu Ser Tyr Asp Val lie 

305 310 315 320 

cag aag cca tac etc aag tac ttc aga ttt tea aaa aat ggg gaa aaa 1008 
Gin Lys Pro Tyr Leu Lys Tyr Phe Arg Phe Ser Lys Asn Gly Glu Lys 

325 330 335 

tea aat gat gtt gaa att cca gtt gaa gac cca aca atg atg cat gat 1056 
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Ser Asn Asp Val Glu He Pro Val Glu Asp Pro Thr Met Met His Asp 

340 345 350 

ttc gca att act gag aac ttc gtc gtc att cct gat caa caa gtc gtt 1104 

Phe Ala lie Thr Glu Asn Phe Val Val He Pro Asp Gin Gin Val Val 

355 360 365 

ttc aag atg tct gaa atg ate cgt gga ggt tea ccg gtg gtt tac gac 1152 

Phe Lys Met Ser Glu Met He Arg Gly Gly Ser Pro Val Val Tyr Asp 

370 375 380 



aag aac aaa gtt tec cga ttt ggt att ctg gat aag tac gcg aaa gat 1200 
Lys Asn Lys Val Ser Arg Phe Gly lie Leu Asp Lys Tyr Ala Lys Asp 

385 390 395 400 



ggg tct gat ttg aaa tgg gtt gaa gta cct gat tgt ttc tgt ttc cac 1248 

Gly Ser Asp Leu Lys Trp Val Glu Val Pro Asp Cys Phe Cys Phe His 

405 410 415 

etc tgg aat get tgg gaa gaa gca gaa aca gat gaa ate gtt gta att 1296 

Leu Trp Asn Ala Trp Glu Glu Ala Glu Thr Asp Glu He Val Val He 

420 425 430 

ggt tea tgt atg aca cca cca gac tec att ttc aat gaa tgt gat gaa 1344 

Gly Ser Cys Met Thr Pro Pro Asp Ser lie Phe Asn Glu Cys Asp Glu 

435 440 445 

ggg eta aag agt gtt tta tec gaa ate cgt etc aat ttg aaa aca ggg 1392 

Gly Leu Lys Ser Val Leu Ser Glu He Arg Leu Asn Leu Lys Thr Gly 
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450 455 460 

aaa tea aca aga aaa tec ata ate gaa aac ccg gat gaa caa gtg aat 1440 
Lys Ser Thr Arg Lys Ser lie He Glu Asn Pro Asp Glu Gin Val Asn 

465 470 475 480 

tta gaa get gga atg gtg aac cga aac aaa etc gga agg aaa aca gag 1488 
Leu Glu Ala Gly Met Val Asn Arg Asn Lys Leu Gly Arg Lys Thr Glu 

485 490 495 

tat get tat ttg get ate get gaa cca tgg cca aaa gtt tct ggt ttt 1536 
Tyr Ala Tyr Leu Ala He Ala Glu Pro Trp Pro Lys Val Ser Gly Phe 

500 505 510 

gca aaa gta aac ctg ttc acc ggt gaa gtt gag aaa ttc att tat ggt 1584 
Ala Lys Val Asn Leu Phe Thr Gly Glu Val Glu Lys Phe He Tyr Gly 

515 520 525 

gac aac aaa tat ggt ggg gaa cct ctt ttt tta cca aga gac ccc aac 1632 
Asp Asn Lys Tyr Gly Gly Glu Pro Leu Phe Leu Pro Arg Asp Pro Asn 

530 535 540 

age aag gaa gaa gac gat ggt tat att tta get ttc gtt cac gat gag 1680 
Ser Lys Glu Glu Asp Asp Gly Tyr He Leu Ala Phe Val His Asp Glu 

545 550 555 560 

aaa gaa tgg aaa tea gaa ctg caa att gtt aac gca atg agt ttg aag 1728 
Lys Glu Trp Lys Ser Glu Leu Gin He Val Asn Ala Met Ser Leu Lys 

565 570 575 • 
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ttg gag gca act gtg aag ctt cca tea aga gtt cct tat gga ttt cat 1776 

Leu Glu Ala Thr Val Lys Leu Pro Ser Arg Val Pro Tyr Gly Phe His 

580 585 590 

gga aca ttc ata aac gcc aat gat ttg gca aat cag gca tga 1818 

Gly Thr Phe lie Asn Ala Asn Asp Leu Ala Asn Gin Ala 

595 600 605 



<210> 16 
<211> 605 
<212> PRT 

<213> Lycopersicon esculentum 
<400> 16 

Met Ala Thr Thr Thr Ser His Ala Thr Asn Thr Trp He Lys Thr Lys 

15 10 15 

Leu Ser Met Pro Ser Ser Lys Glu Phe Gly Phe Ala Ser Asn Ser He 

20 25 30 

Ser Leu Leu Lys Asn Gin His Asn Arg Gin Ser Leu Asn He Asn Ser 

35 40 45 

Ser Leu Gin Ala Pro Pro He Leu His Phe Pro Lys Gin Ser Ser Asn 

50 55 60 

Tyr Gin Thr Pro Lys Asn Asn Thr lie Ser His Pro Lys Gin Glu Asn 
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65 70 75 80 

Asn Asn Ser Ser Ser Ser Ser Thr Ser Lys Trp Asn Leu Val Gin Lys 

85 90 95 

Ala Ala Ala Met Ala Leu Asp Ala Val Glu Ser Ala Leu Thr Lys His 
100 105 110 

Glu Leu Glu His Pro Leu Pro Lys Thr Ala Asp Pro Arg Val Gin lie 
115 120 125 

Ser Gly Asn Phe Ala Pro Val Pro Glu Asn Pro Val Cys Gin Ser Leu 

130 135 140 

Pro Val Thr Gly Lys He Pro Lys Cys Val Gin Gly Val Tyr Val Arg 

145 150 155 160 

Asn Gly Ala Asn Pro Leu Phe Glu Pro Thr Ala Gly His His Phe Phe 

165 170 175 

Asp Gly Asp Gly Met Val His Ala Val Gin Phe Lys Asn Gly Ser Ala 

180 185 190 

Ser Tyr Ala Cys Arg Phe Thr Glu Thr Glu Arg Leu Val Gin Glu Lys 

195 200 205 

Ala Leu Gly Arg Pro Val Phe Pro Lys Ala lie Gly Glu Leu His Gly 

210 215 220 
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His Ser Gly He Ala Arg Leu Met Leu Phe Tyr Ala Arg Gly Leu Phe 

225 230 235 240 

Gly Leu Val Asp His Ser Lys Gly Thr .Gly Val Ala Asn Ala Gly Leu 
245 250 255 

Val Tyr Phe Asn Asn Arg Leu Leu Ala Met Ser Glu Asp Asp Leu Pro 

260 265 270 

Tyr His Val Lys Val Thr Pro Thr Gly Asp Leu Lys Thr Glu Gly Arg 

275 280 285 

Phe Asp Phe Asp Gly Gin Leu Lys Ser Thr Met He Ala His Pro Lys 

290 295 300 

Leu Asp Pro Val Ser Gly Glu Leu Phe Ala Leu Ser Tyr Asp Val He 

305 310 315 320 

Gin Lys Pro Tyr Leu Lys Tyr Phe Arg Phe Ser Lys Asn Gly Glu Lys 

325 330 335 

Ser Asn Asp Val Glu He Pro Val Glu Asp Pro Thr Met Met His Asp 
340 345 350 

Phe Ala He Thr Glu Asn Phe Val Val He Pro Asp Gin Gin Val Val 

355 360 365 

Phe Lys Met Ser Glu Met He Arg Gly Gly Ser Pro Val Val Tyr Asp 

370 375 380 



112 



ffiSE# 2001-3002857 



#2000—010056 

Lys Asn Lys Val Ser Arg Phe Gly He Leu Asp Lys Tyr Ala Lys Asp 

385 390 395 400 

Gly Ser Asp Leu Lys Trp Val Glu Val Pro Asp Cys Phe Cys Phe His 
405 410 415 

Leu Trp Asn Ala Trp Glu Glu Ala Glu Thr Asp Glu lie Val Val He 

420 425 430 

Gly Ser Cys Met Thr Pro Pro Asp Ser He Phe Asn Glu Cys Asp Glu 

435 440 445 

Gly Leu Lys Ser Val Leu Ser Glu He Arg Leu Asn Leu Lys Thr Gly 

450 455 460 

Lys Ser Thr Arg Lys Ser He lie Glu Asn Pro Asp Glu Gin Val Asn 

465 470 475 480 

Leu Glu Ala Gly Met Val Asn Arg Asn Lys Leu Gly Arg Lys Thr Glu 

485 490 495 

Tyr Ala Tyr Leu Ala He Ala Glu Pro Trp Pro Lys Val Ser Gly Phe 
500 505 510 

Ala Lys Val Asn Leu Phe Thr Gly Glu Val Glu Lys Phe He Tyr Gly 

515 520 525 

Asp Asn Lys Tyr Gly Gly Glu Pro Leu Phe Leu Pro Arg Asp Pro Asn 
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530 535 540 

Ser Lys Glu Glu Asp Asp Gly Tyr He Leu Ala Phe Val His Asp Glu 

545 550 555 560 

Lys Glu Trp Lys Ser Glu Leu Gin He Val Asn Ala Met Ser Leu Lys 

565 570 ' 575 

Leu Glu Ala Thr Val Lys Leu Pro Ser Arg Val Pro Tyr Gly Phe His 

580 585 590 

Gly Thr Phe He Asn Ala Asn Asp Leu Ala Asn Gin Ala 

595 600 605 



<210> 17 
<211> 1617 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(1617) 

<400> 17 

atg gcg gag aaa etc agt gat ggc age ate ate ate tea gtc cat cct 48 

Met Ala Glu Lys Leu Ser Asp Gly Ser He He He Ser Val His Pro 

15 10 15 



114 



ffi|E# 2001-3002857 



#2000-010056 



aga ccc tec aag ggt ttc tec teg aag ctt etc gat ctt etc gag aga 96 

Arg Pro Ser Lys Gly Phe Ser Ser Lys Leu Leu Asp Leu Leu Glu Arg 

20 25 30 

ctt gtc gtc aag etc atg cac gat get tct etc cct etc cac tac etc 144 

Leu Val Val Lys Leu Met His Asp Ala Ser Leu Pro Leu His Tyr Leu 

35 40 45 

tea ggc aac ttc get ccc ate cgt gat gaa act cct ccc gtc aag gat 192 

Ser Gly Asn Phe Ala Pro He Arg Asp Glu Thr Pro Pro Val Lys Asp 

50 55 60 

etc ccc gtc cat gga ttt ctt ccc gaa tgc ttg aat ggt gaa ttt gtg 240 

Leu Pro Val His Gly Phe Leu Pro Glu Cys Leu Asn Gly Glu Phe Val 

65 70 75 80 

agg gtt ggt cca aac ccc aag ttt gat get gtc get gga tat cac tgg 288 

Arg Val Gly Pro Asn Pro Lys Phe Asp Ala Val Ala Gly Tyr His Trp 

85 90 95 

ttt gat gga gat ggg atg att cat ggg gta cgc ate aaa gat ggg aaa 336 

Phe Asp Gly Asp Gly Met He His Gly Val Arg He Lys Asp Gly Lys 

100 105 110 

get act tat gtt tct cga tat gtt aag aca tea cgt ctt aag cag gaa 384 

Ala Thr Tyr Val Ser Arg Tyr Val Lys Thr Ser Arg Leu Lys Gin Glu 

115 120 125 

gag ttc ttc gga get gee aaa ttc atg aag att ggt gac ctt aag ggg 432 
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Glu Phe Phe Gly Ala Ala Lys Phe Met Lys He Gly Asp Leu Lys Gly 
130 135 140 

ttt ttc gga ttg eta atg gtc aat ate caa cag ctg aga acg aag etc 480 

Phe Phe Gly Leu Leu Met Val Asn lie Gin Gin Leu Arg Thr Lys Leu 

145 150 155 160 

aaa ata ttg gac aac act tat gga aat gga act gee aat aca gca etc 528 

Lys He Leu Asp Asn Thr Tyr Gly Asn Gly Thr Ala Asn Thr Ala Leu 

165 170 175 

gta tat cac cat gga aaa ctt eta gca tta cag gag gca gat aag ccg 576 

Val Tyr His His Gly Lys Leu Leu Ala Leu Gin Glu Ala Asp Lys Pro 
180 185 190 

tac gtc ate aaa gtt ttg gaa gat gga gac ctg caa act ctt ggt ata 624 

Tyr Val He Lys Val Leu Glu Asp Gly Asp Leu Gin Thr Leu Gly He 

195 200 205 

ata gat tat gac aag aga ttg ace cac tec ttc act get cac cca aaa 672 

He Asp Tyr Asp Lys Arg Leu Thr His Ser Phe Thr Ala His Pro Lys 

210 215 220 

gtt gac ccg gtt acg ggt gaa atg ttt aca ttc ggc tat teg cat acg 720 

Val Asp Pro Val Thr Gly Glu Met Phe Thr Phe Gly Tyr Ser His Thr 

225 230 235 240 

cca cct tat etc aca tac aga gtt ate teg aaa gat ggc att atg cat 768 

Pro Pro Tyr Leu Thr Tyr Arg Val He Ser Lys Asp Gly He Met His 

116 m$E# 2001-3002857 
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245 250 255 

gac cca gtc cca att act ata tea gag cct ate atg atg cat gat ttt 816 

Asp Pro Val Pro He Thr He Ser Glu Pro He Met Met His Asp Phe 

260 265 270 

get att act gag act tat gca ate ttc atg gat ctt cct atg cac ttc 864 

Ala He Thr Glu Thr Tyr Ala He Phe Met Asp Leu Pro Met His Phe 

275 280 285 

agg cca aag gaa atg gtg aaa gag aag aaa atg ata tac tea ttt gat 912 

Arg Pro Lys Glu Met Val Lys Glu Lys Lys Met lie Tyr Ser Phe Asp 

290 295 300 

ccc aca aaa aag get cgt ttt ggt gtt ctt ccg cgc tat gec aag gat 960 

Pro Thr Lys Lys Ala Arg Phe Gly Val Leu Pro Arg Tyr Ala Lys Asp 

305 310 315 320 

gaa ctt atg att aga tgg ttt gag ctt ccc aac tgc ttt att ttc cac 1008 

Glu Leu Met He Arg Trp Phe Glu Leu Pro Asn Cys Phe He Phe His 

325 330 335 

aac gee aat get tgg gaa gaa gag gat gaa gtc gtc etc ate act tgt 1056 

Asn Ala Asn Ala Trp Glu Glu Glu Asp Glu Val Val Leu lie Thr Cys 

340 345 350 

cgt ctt gag aat cca gat ctt gac atg gtc agt ggg aaa gtg aaa gaa 1104 

Arg Leu Glu Asn Pro Asp Leu Asp Met Val Ser Gly Lys Val Lys Glu 

355 360 365 
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aaa etc gaa aat ttt ggc aac gaa ctg tac gaa atg aga ttc aac atg 1152 

Lys Leu Glu Asn Phe Gly Asn Glu Leu Tyr Glu Met Arg Phe Asn Met 

370 375 380 

aaa acg ggc tea get tct caa aaa aaa eta tec gca tct gcg gtt gat 1200 

Lys Thr Gly Ser Ala Ser Gin Lys Lys Leu Ser Ala Ser Ala Val Asp 

385 390 395 400 

ttc ccc aga ate aat gag tgc tac ace gga aag aaa cag aga tac gta 1248 

Phe Pro Arg He Asn Glu Cys Tyr Thr Gly Lys Lys Gin Arg Tyr Val 

405 410 415 

tat gga aca att ctg gac agt ate gca aag gtt ace gga ate ate aag 1296 

Tyr Gly Thr He Leu Asp Ser He Ala Lys Val Thr Gly He He Lys 

420 425 430 

ttt gat ctg cat gca gaa get gag aca ggg aaa aga atg ctg gaa gta 1344 

Phe Asp Leu His Ala Glu Ala Glu Thr Gly Lys Arg Met Leu Glu Val 

435 440 445 

gga ggt aat ate aaa gga ata tat gac ctg gga gaa ggc aga tat ggt 1392 

Gly Gly Asn He Lys Gly He Tyr Asp Leu Gly Glu Gly Arg Tyr Gly 

450 455 460 

tea gag get ate tat gtt ccg cgt gag aca gca gaa gaa gac gac ggt 1440 

Ser Glu Ala He Tyr Val Pro Arg Glu Thr Ala Glu Glu Asp Asp Gly 

465 470 475 480 
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tac ttg ata ttc ttt gtt cat gat gaa aac aca ggg aaa tea tgc gtg 1488 
Tyr Leu lie Phe Phe Val His Asp Glu Asn Thr Gly Lys Ser Cys Val 
485 490 495 

act gtg ata gac gca aaa aca atg teg get gaa ccg gtg gca gtg gtg 1536 
Thr Val He Asp Ala Lys Thr Met Ser Ala Glu Pro Val Ala Val Val 

500 505 510 

gag ctg ccg cac agg gtc cca tat ggc ttc cat gec ttg ttt gtt aca 1584 
Glu Leu Pro His Arg Val Pro Tyr Gly Phe His Ala Leu Phe Val Thr 

515 520 525 

gag gaa caa etc cag gaa caa act ctt ata taa 1617 
Glu Glu Gin Leu Gin Glu Gin Thr Leu He 

530 535 



<210> 18 
<211> 538 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 18 

Met Ala Glu Lys Leu Ser Asp Gly Ser He He lie Ser Val His Pro 

15 10 15 

Arg Pro Ser Lys Gly Phe Ser Ser Lys Leu Leu Asp Leu Leu Glu Arg 
20 25 30 
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Leu Val Val Lys Leu Met His Asp Ala Ser Leu Pro Leu His Tyr Leu 

35 40 45 

Ser Gly Asn Phe Ala Pro lie Arg Asp Glu Thr Pro Pro Val Lys Asp 

50 55 60 

Leu Pro Val His Gly Phe Leu Pro Glu Cys Leu Asn Gly Glu Phe Val 

65 70 75 80 

Arg Val Gly Pro Asn Pro Lys Phe Asp Ala Val Ala Gly Tyr His Trp 

85 90 95 

Phe Asp Gly Asp Gly Met He His Gly Val Arg lie Lys Asp Gly Lys 

100 105 110 

Ala Thr Tyr Val Ser Arg Tyr Val Lys Thr Ser Arg Leu Lys Gin Glu 
115 120 125 

Glu Phe Phe Gly Ala Ala Lys Phe Met Lys He Gly Asp Leu Lys Gly 

130 135 140 

Phe Phe Gly Leu Leu Met Val Asn He Gin Gin Leu Arg Thr Lys Leu 

145 150 155 160 

Lys He Leu Asp Asn Thr Tyr Gly Asn Gly Thr Ala Asn Thr Ala Leu 

165 170 175 

Val Tyr His His Gly Lys Leu Leu Ala Leu Gin Glu Ala Asp Lys Pro 
180 185 190 
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Tyr Val He Lys Val Leu Glu Asp Gly Asp Leu Gin Thr Leu Gly He 
195 200 205 

He Asp Tyr Asp Lys Arg Leu Thr His Ser Phe Thr Ala His Pro Lys 
210 215 220 

Val Asp Pro Val Thr Gly Glu Met Phe Thr Phe Gly Tyr Ser His Thr 

225 230 235 240 

Pro Pro Tyr Leu Thr Tyr Arg Val He Ser Lys Asp Gly He Met His 

245 250 255 

Asp Pro Val Pro He Thr He Ser Glu Pro He Met Met His Asp Phe 

260 265 270 

Ala He Thr Glu Thr Tyr Ala He Phe Met Asp Leu Pro Met His Phe 

275 280 285 

Arg Pro Lys Glu Met Val Lys Glu Lys Lys Met lie Tyr Ser Phe Asp 
290 295 300 

Pro Thr Lys Lys Ala Arg Phe Gly Val Leu Pro Arg Tyr Ala Lys Asp 

305 310 315 320 

Glu Leu Met He Arg Trp Phe Glu Leu Pro Asn Cys Phe He Phe His 

325 330 335 

Asn Ala Asn Ala Trp Glu Glu Glu Asp Glu Val Val Leu He Thr Cys 

12 1 20 0 1- 3002857 
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340 345 350 

Arg Leu Glu Asn Pro Asp Leu Asp Met Val Ser Gly Lys Val Lys Glu 

355 360 365 

Lys Leu Glu Asn Phe Gly Asn Glu Leu Tyr Glu Met Arg Phe Asn Met 

370 375 380 

Lys Thr Gly Ser Ala Ser Gin Lys Lys Leu Ser Ala Ser Ala Val Asp 

385 390 395 400 

Phe Pro Arg He Asn Glu Cys Tyr Thr Gly Lys Lys Gin Arg Tyr Val 

405 410 415 

Tyr Gly Thr He Leu Asp Ser He Ala Lys Val Thr Gly He He Lys 

420 425 430 

Phe Asp Leu His Ala Glu Ala Glu Thr Gly Lys Arg Met Leu Glu Val 

435 440 445 

Gly Gly Asn He Lys Gly He Tyr Asp Leu Gly Glu Gly Arg Tyr Gly 

450 455 460 

Ser Glu Ala lie Tyr Val Pro Arg Glu Thr Ala Glu Glu Asp Asp Gly 

465 470 475 480 

Tyr Leu lie Phe Phe Val His Asp Glu Asn Thr Gly Lys Ser Cys Val 

485 490 495 
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Thr Val lie Asp Ala Lys Thr Met Ser Ala Glu Pro Val Ala Val Val 

500 . 505 510 

Glu Leu Pro His Arg Val Pro Tyr Gly Phe His Ala Leu Phe Val Thr 

515 520 525 

Glu Glu Gin Leu Gin Glu Gin Thr Leu He 

530 535 

<210> 19 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 19 

attgaattca tgccttcagc ttcaaac 27 

<210> 20 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 20 

attggatccc aaaagctaca cgctggtccc c 31 

<210> 21 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 21 

atatatctag aatgccttca tcagcttcaa acacttgg 38 

<210> 22 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 22 

atataggatc cctccggcac cggcgcgaag ttcccg 36 



<210> 23 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 23 

cccgggatcc ctcaagcctc tctataccg 29 



<210> 24 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 24 

cccgggatcc tttatacgga ttctgaggga g 31 
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<210> 25 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 25 

attgaattca tggactctgt ttcttcttct tec 33 

<210> 26 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 26 

attgaattct taaagcttat taaggtcact ttcc 34 

<210> 27 
<211> 35 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 27 

aagaattcat ggcggagaaa ctcagtgatg gcagc 35 



<210> 28 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

aaaagaattc ggcttatata agagtttgtt cctgg 35 



<210> 29 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 29 

cgggatccat gcaacactct cttcgttctg atcttcttc 39 

<210> 30 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 

cgggatcctc agaaaacttg ttccttcaac tgattctcgc 40 



<210> 31 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 31 

attgaattca tggcttcttt cacggcaacg gc 32 



<210> 32 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

gttttcccag tcacgac 17 



imi] 

tEt?*S. 4f 8 H gtf) 0, 1, 2, 4, 6, 8, 10, fcitf 12^^(0 

««M&3I, 10HmSE«M&3I*:*Tofc«L 0, 1, 2, 5, 10, 24B# 

ISffiftzM&SS-fr, »5:lILfc 0 #l/->tCta, 10jtigfiD£RNA&a- KL 

fc. RNAii i%r^n-x^;i/T^®L, t^n>l(c^D^hbfet, [ 32 P] ^ 

CPRD65? n->£>cDNA>f >1?-- h £ - 7iZ/\4 "7 U ^XStfe 

o 

[H2] 

CPRD65, VP14 ( Zea mays <Z>*;Tif >^ >|f§g{gpilt, Schwartz, S.H. et al., 
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Science. 276: 1872-1874, 1997) , ££££ LeNCEDl gfifl ( Lycopersicon esc 
ul en turn <D%**fy?-yfflMW?M, Burbidge, A. et al., J. Exp. Bot., 47: 2 
111-2112, 1997; Burbidge, A. et al., Plant J., 17:427-431, 1999) (Z>^M 

[03] 

DNA (#l^->10ytig) £EcoRI(E), Hindlll(H), £ <£ iFXbal (X) T?-fflWr L, 1%7 
*n-^^Tf^Blfc«, ^>rn>l!itc«^Lfe. [ 32 P]5^ 
;iLf=. CPRD65 cDNA»rtfi:/W THighj TLowj 

-?*u ifif* h u y¥^yy-&£T${&x b vz/*?*y*/-<Ds\>c?v #4H-y 

ay (mmwmm) = mmftwi xv-*-^kbpT^$tlTv^ 

So 

[04] 

(A) ^ (NaCl) , fc^tfT^S/S^SM&Jl (ABA) {Cj;SCPRD6 

{C#?t?-fr ££RNA£J|i|tbfco #b->(Cl±, ^RNASrlO/tigfon- KUfe 

. &\s-y<D±iz$immm (tsw &^bfc„ 

#U->tCtt, A9t!-Sa 2246CD^, £ J: £#$1 b 
fc^RNA&lO^g-fon- KLfc. RNAi-i, l%y#n -XtfjlT'ftm b, n > 

JBEtc^ny h [ 32 P]^^;i/Lfe CPRD65 cdna-y t> fc^n ->ac;\ 

[SI 5] 

GST (A) tLtcit GST-CPRD65 «ig0I (B) (DJjUtJJ K^Sf©HPLC# 
tt£^1-0-£&S o ^*-*:Tif>^>£Sf(£bT^ti\K/£M^£fflv^ G c 
N; Z/7s-*7t-t?y?-y, C25; C25jg$?o 

[06] 
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CPRD65N-sGFP=5f * ygfifO^n hzf^X h lZ&tt&&m&* -*f<r4 yf* 
B-tmX*2b£o 35S-sGFP#|S% (A, C, E) *fcl± 35S-CPRD65N-sGFP=3f * 7 
m (B, D, F) £ A. thaliana ^^i^bt^n h :7°v* h {Ctf U V > ^ 'J 

(peg) $:M^^T^7>^7x^^lt 0 h7>^7i^ Mt^n 

^Xh&7£^3M (A, B) , tf^tm (E, F) ££J±^ (C, D) ©^7>f;i/ 
#-£tftt£S*MWIiT*ii3gL£ 0 E £J:tf F & GFP, C £<fct>* D tel^^ 

[07] 

t^fD>7^H-±0MIStt^iU 0^L£<fce>&C7 p n-/ htfc. ABA 
[08] 

^#{C7>^L^^^t°-&|g^SL^^C7)rt^ryi/^>^ (ABA) (Dm 

mzm-fmT'&z, kBA(D^.A^mizm7 (Dmrn^mcDz-iio 

[09] 

AtNCED3£CPRD65©T^ J MmF\*$XM*^'?mX*'SbZ> a T^-f 
[010] 

AtNCEDl, 2, 3, 4, 5, 33 <fc t>*CPRD65tf> T ^ 7 mMFiO T =y 4 * > h Sr^t" 0 
[011] 

AtNCEDl, 2. 3, 4, £ <fc £>*5<£>T ^ y gg&£[ £ ¥~ # <~ X_tlC& -2. § 
S^t©Mi^I^SfcMi)Slf5:^ofc^$:^t@T'$.l, 0 LeNCEDlti 
hvhfijfc (Ac. No. Z97215) , VP14i£ h^^DHi/fl^ (Ac. No. U95953) (DM 

[012] 
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[013] 
[014] 

* ^-if y* y mmmm h ? y * v x - >y * ffi^^^iftt^^©^ 
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mm*] 
[01] 



0® 



CPRD65 



012468 10 12 01 2 5 10 24 {&fffi) 




[02] 



CPRD65 R>SSASNTWFMATLPSPPFKDLPSTSl 
VP14 ICGLAPPTSVSIHRHLPA-RSRAwJs d! 
LeNCEDl |^TT|SH---ATNTWIKT-ICLSMPSg|ci 




SNTITCSL 
JVPPAEC-L 
LKNQHN-R 



rLHFPKQYQPTSTSTSTATTTTPTPI KTTTITTTTPP IETNP 90 

V-PFHK PVADLPAPSRKPAAI— AVPGHAAAP *KAEG 79 

SLNINS SL(^PILHFPKQSSNYQTPKNMTISK0CQEN- 80 



CPRD65 L SDTNQP LPQKWNF LQKAA * TALDL 
VP14 -GKKQLNLFQR-AAAAALC \ =EEG! 
LeNCEDl -NNSSSSSTSKWNLVQKAA \ AALD> 




CTADP^QI 



< TADP * *QI \ GNFAPV 3 E HAADQG 
S r ADP \ YQI \ GNFAPV ] E ?PPVHE 



a GNFAPV 'EdPVCQS 




kcid gvy / rnganp 
;>fidgvy*knganp:fi 

|CCVQ GVY / RNGANP -Fl 




CPRD65 

VP14 

LeNCEDl 



V AGHH : FDGDGMVHA flCI 
V4GHH.FDGDGMVHA.RI1 
1 WHH : FDGDGMVHA /QFI 



KFTfiGfe 
JFK^Gf 



IG U - 5YACRFTET1 
IG^ESIYAGRFTET 
IG 5 4 - 5YACRFTET1 




CSL GRPVFPKAIGELHGHSGIARL . LFYAR jLF GLVD ] 5 3 G < GVANAGLVY 
IAI GRPVFPKAIGELHGHSGIARL * LFYAR \AC GLVD 3 5 \ G r GVANAGLVY 
CAL GRPVFPKAIGELHGHSGIARL * LFYAR jLF GLVD H5 CGT GVANAGLVY 



269 
254 
258 




*HLLAMSEDDLPYHVRrTPf£DL^ 
jR LLAMSEDDLPYHV WADC GDL i T 
N m LLAMSEDDLPYHV (VTPT GDL ( r 



MSI HIAHPKLDP /D 
GCA HIAHPKLDP M 
.KSIMAHPKLDP/S 



^LSYDVIpKPYLKYFrffepda^StoVEIPLKI 



ULSYDVICRPYLKYFtfFlPO 
= »LSYDV1 \K >YLKYhFSKN 



3[)VEIP.Ei 
S3VEIP/E 




CPRD65 

VP14 

LeNCEDl 



l^MTENFVVlpDtf^ 

FAITENFW / »D i 5WFK -CpCR GGSPW . DK : K \ SRFGj^ 
IDFAITENFVVl FDl fcwFK^ ^ 




DA 'DCFCFHLWNAWE EPE 
DVPDCFCFHLWNAWEJEA 
EVPDCFCFHLWNAWE :AE 



/WIGSCKTP 
/ VVIGSCMTP 
tmGSCMTP 



449 
434 
438 



CPRD65 

VP14 

LeNCEDl 



ADSIFNECI 
A DSIFNE >l 
P isiFNE II 



(§VL 



IIRL 41R 



: SVL t EIRL )AR 
(SVLSEIRL4LK 




IPIISDAEQ- 
WVLPPSQQ-I 



SIIENPDEQV HIE \ GMVNRN < LGR CTEY &YLA [ HEPWPK / SGFA1 



V NILE ^ GMVNRN ( LGR CTQF fcYLA . AEPWPK / 5GFAK /I 
E NLE / GMVNRN . LGR ESRY KflA 4 IVEPWPK E SGFAK E 




--NGQKtDI 
IPAAAHPROEDDGY 
DP NSKEEDI 



Vl^EWKgETblRNAbNLI 
VHDE IAGTSEL .VVNAVDI 
CEWK5EL JIVNA4SLI 




612 
604 
605 
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[03] 

Low High 



E H X E H X 
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[04] 

(A) 



ABA 



7K 



/nn 



0 1 2 5 10 24 (B#Pb1) 






IpiiilltSi 



IlilS 



(B) 



o 



13 



10 



mm) 
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[B15] 

(A) 



#2000—010056 



(B) 



0.05- 
0.04- 
0.03- 
0.02- 



0.0H 
0 



—k 



0.05-1 
0.04- 
0.03- 
0.02- 
0.01- 
0- 



CN 



10 20 

mm (ft) 



C25 
i 



cN 

A. 



10 20 

mm (ft) 



30 



30 
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[06] 
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[0 7] 



2500- 



■20 




mm (h) 
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[08] 
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[09] 



AtNCED3 RNSI- -|Fp^VSG-RVpGNHTQP--^SS(^ 61 

CPRD65 ^^ASNTT^Ffj^PSP 75 



AtNCED3 
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